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(54) Title: QUINAZOLINE DERIVATIVES 
(57) Abstract 

The invention concerns quinazoiine derivatives of 
the formula (I) wherein n is 1. 2 or 3 and each R- is 
independently halogeno. trifluoromethyl or (l-4C)alkyl; R-* is 
( 1 -4C)alkoxy; and R^ is di-!( 1 -4C)alkyt]amino-(2-4C)alkoxy. 
pyrroiidin- 1 -yl-(2-4Ciatkoxy, piperidino-(2-4C)alkoxy. 
morphoiino-(2-4C)alkoxy.: pipcrazin- i -yl-(2-4C)alkoxy . 

4-{ I -^Oalkylpiperazin- 1 -yl-C2-4Clalkoxy. imidazol- 1 -yl-(2- 

4C)atkoxy. di-[( }-4C)a!koxy-(2-4C]aikoxyl)ammo-(2-4C)arkoxy, 
thiamorpholino-i2-4C)alkoxy, 1 -oxothiamorphoiino-(2-4C)a!koxy 
or 1 . i -dioxothiamorpholino-C2-4C)alkoxy. and wherein any of the 
above-mentioned R' substitucnts comprising a CHi (methylene) 

group which is not attached to a N or O atom optionally bears on said CH: group a hydroxy substituent; or pharmaceutical!) -acceptable 
salts thereof; processes for their preparation, pharmaceutical compositions containing them, and the use of the receptor tyrosine kinase 
inhibiiorv' propenies of the compounds in the treatment of proliferative disease such as cancer. 
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The invention relates to quinazoline derivatives, or phamnaceutically-acceptable 
salts thereof, which possess anti-proliferative activit>' such as anti-cancer activity and are 
accordingly useful in methods of treatment of the human or animal body. The invention also 
relates to processes for the manufacture of said quinazoline derivatives, to pharmaceutical 
compositions containing them and to their use in the manufacture of medicaments of use in 
the production of an anti-proliferative effect in a warm-blooded animal such as man. 

Many of the current treatment regimes for cell proliferation diseases such as 
psoriasis and cancer utilise compounds which inhibit DNA synthesis. Such compounds are 
toxic to cells generally but their loxic effect on rapidly dividing cells such as tumour cells can 
be beneficial. Alternative approaches to anti-proliferative agents which act by mechanisms 
other than the inhibition of DNA synthesis have the potential to displa>' enhanced selectivity 
of action. 

In recent years it has been discovered that a cell may become cancerous by virtue 
of the transformation of a portion of its DNA into an oncogene i.e. a gene which, on 
activation, leads to the formation of malignant tumour cells (Bradshaw. Mutagenesis . 1986, i, 
91 ). Several such oncogenes gi\'e rise to the production of peptides which are receptors for 
growth factors. The gro\^ih factor receptor complex subsequently leads to an increase in cell 
proliferation, li is known, for example, that se\-eral oncogenes encode t\Tosine kinase 
enzvmes and that cenain grovuh factor receptors are also tyrosine kinase enzymes < Varden ei 
ai., Ann. Rew Biochem .. I QR8. iZ- Larsen ei a]. Ann. Reports in Vied. Chem. 1 98^. 
Chpt. 13). 

Receptor tyrosine kinases are imponant m the transmission of biochemical 
signals which initiate cell replication. The\- are large en2\ mes which span the cell membrane 
and possess an extracellular bindinii domain for grovMh factors such as epidermal grouih 
factor (EGF) and an intracellular portion which funciions as a kmase to phosphorylate 
tyrosine amino acids in proiems and hence to mfluencc cell prohferation Various classes o\ 
receptor tyrosine kinases arc kncn^n (W'ilks. Ad\-nnccs \n Cancer Research . \ ^>^K-, lii]. A^-'^'^-) 
based on tamiiies ot'L:ro\Mh lactors which bmJ to diiVercni receptor ixrosinc kinases. The 
classification includes (. lass t reccpior i>TOsinc klna^c^ compriMnc the IXiF lamil) oi 
receptor tyrosine kinases such as the I-CII', TCll-tx. Ni l crhH. Xmrk. I !i- R and letZ:^^ 
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receptors. Class II receptor tyrosine kinases comprising the insulin family of receptor tyrosine 
kinases such as the insulin, IGFI and insulin-related receptor (IR-R) receptors and Class III 
receptor tyrosine kinases comprising the platelet-derived growth factor (PDGF) family of 
receptor tyrosine kinases such as the PDGFa. PDGPP and colony-stimulating factor 1 (CSFl ) 
receptors. It is known that Class I kinases such as the EGF family of receptor tyrosine kinases 
are frequently present in common human cancers such as breast cancer (Sainsbury et al. . Brit. 
J. Cancer . 1 988, 458; Guerin £i aL, Qn£Q££n£-B£^, 1988,2,21 and Klijn £Lai., Bisasl 
Cancer Res. Treat. . 1994, 22, 73), non-small cell lung cancers (MSCLCs) including 
adenocarcinomas (Cemy et al .. Brit. J. Cancer . 1986, 265; Reubi et al .. 
Int. J. Cancer . 1990,4^,269; and Rusch et al.. Cancer Research . 1 993, 2379) and 
squamous cell cancer of the lung ( Hendler et al .. Cancer Cells . 1989, 7, 347), bladder cancer 
(>Jeal et al .. Lancet . 1985,366). oesophageal cancer (Mukaida et al. . Cancer . 1991, 142), 
gastrointestinal caincer such as colon, rectal or stomach cancer ( Bolen et ah . Oncogene Res. . 
1987, i, 149); cancer of the prostate fVisakorpi et al .. Hisiochem. J. . 1992,24,481), 
leukaemia (Konaka et al. . Cell . 1984, V7. 1035^ and ovarian, bronchial or pancreatic cancer 
(European Patent Specification No. 0400586). As funher human tumour tissues are tested for 
the EGF family of receptor tyrosine kinases it is expected that their widespread prevalance 
will be established in funher cancers such as thyroid and uterine cancer. It is also known that 
EGF type tyrosine kinase aciivit>- is rarely detected in normal cells whereas it is more 
frequently detectable in malignant cells (Hunter. Cell . 1987, iQ- 823). It has been shown 
more recently (\V J Gullick. Bni. Nled. Bull. . 1991. 47. 87) thai EGF receptors which possess 
tyrosine kinase activity are overexpressed in man>' human cancers such as brain, lung 
squamous cell, bladder, gastric, breast, head and neck, oesophageal, gynaecological and 
thyroid tumours. 

Accordingly it has been recognised that an inhibitor of receptor tyrosine kinases 
should be of value as a selective inhibitor of the groulh of mammalian cancer cells (^'aish ^ 
al. Science . 1988. 242 . 933). Suppon for this \ iew is provided b\- the demonstration that 
erbstatin. an EGF receptortyrosine kinase inhibitor. specificalK' anenuaies the grovMh in 
athymic nude mice ol'a transplanted human mammar\' carcinoma which expresses EGI-" 
receptor tyrosine kinase hut is without effect on the gro\Mh ot' another carcinoma whicli does 
not express FGF receptor i>rosine kmasc (Toi aL- Fur. J. Cancer Chn Oncol. . 1990. Zh, 
122.) \*anous dcn\ aiucs o\ st>'renc arc also stated to possess tyrosine kinase mhibiior\ 
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properties (European Patent Application Nos. 021 1363, 0304493 and 0322738) and 10 be of 
use as anti-tumour agents. The in vivo inhibitor>' effect of two such styrene derivatives which 
are EGF receptor tyrosine kinase inhibitors has been demonstrated against the growth of 
human squamous cell carcinoma inoculated into nude mice (Yoneda et al.. Cancer Research . 
199K 4430). Various known tyrosine kinase inhibitors are disclosed in a more recent 
review by T R Burke Jr. mrugs of the Future . 1 992, 17, 11 9). 

It is known from European Patent Applications Nos. 0520722, 0566226 and 
0635498 that cenain quinazoline derivatives which bear an anilino substitueni at the 
4-position possess receptor tyrosine kinase inhibitory activity. It is further known from 
European Patent Application No. 0602851 that cenain quinazoline derivatives which bear a 
heteroar>'lammo substituent at the 4-position also possess receptor tyrosine kinase inhibitor>- 
activity. 

It is further known from International Patent Application WO 92/20642 that 
certain ar>'l and heteroar>*l compounds inhibit EGF and/or PDGF receptor tyrosine kinase. 
There is the disclosure of certain quinazoline derivatives therein but no mention is made of 
4-anilinoquinazoline derivatives. 

The in vitro anti-proliferative effect of a 4-anilinoquinazoline derivative has been 
disclosed by Fry a].- Science . 1 994. 265 . 1 093. It was stated that the compound 
4-(3'-bromoanilino)-6.7-dimethoxyquinazoline was a highly potent inhibitor of EGF receptor 
tyrosine kinase. 

The m vrvo inhibitory effect oi" a 4.5-dianilinophthalimide derivative which is an 
inhibitor of the EGF family of receptor lyrosme kmases has been demonstrated against the 
growth in BALB/c nude mice of a human epidermoid carcinoma A-431 or of a human ovarian 
carcinoma SKOV-3 (Buchdunger £l ai., Proc. Nat. Acad. Sci. . ) 994, 91, 2334). 

It is further known from European Patent Application No. 0635507 that certain 
tricyclic compounds which comprise a 5- or 6-membered ring fused to the benzo-nng of a 
quinazoline possess receptor t\TOsine kinase inhibitory activn\ . It is also known t^'rom 
European Patent Application No. 0635498 that certain quinazoline derivatives which carry an 
ammo group at the b-po^/.tion and a halogcno group ai ihc T-posmon possess receptor i\Tosinc 
kinase mhibnor% acn\-ii\ . 

Accordingl> 11 has been indicated thai Class I receptor i> rosinc kinase inhibnors 
^^ill prov e [o be usclul in ihc trcatmcni o\ j \ arici\ (^f human cancers 
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EGF type receptor rv rosine kinases have also been implicated in non-maiignani 
proliferative disorders such as psoriasis (Elder £l al-. Science, 1989, 243 . 811). It is therefore 
expected that inhibitors of EGF t>'pe receptor tyrosine kinases will be useful in the treatment 
of non-malignant diseases of excessive cellular proliferation such as psoriasis (where TGFa is 
believed to be the most imponant grov^th factor), benign prostatic hypertrophy (BPH), 
atherosclerosis and restenosis. 

There is no disclosure in these documents of quinazoline derivatives which bear 
at the 4-position an anilino substituent and which also bear an alkoxy substituent at the 
7-position and a dialkylaminoalkoxy substituent at the 6-position. We have now found that 
such compounds possess potent in vivo anti-proliferative properties which are believed to 
arise from their Class I receptor tyrosme kinase inhibitory activity. 

According to the present invention there is provided a quinazoline derivative of 
the formula 1 



(R^)n 




wherein n is L 2 or 3 and each R' is independently haloceno. irifluoromeih>'i or (l-4C)alky]: 
R" is ( l-40alkox> : and 

R' is di-[(l-4C)alkyl]amino-(2-4Clalko\y, pyrrolidin-l-yl-(2-4C)alkoxy. 
piperidino-(2-4C)alkoxy. morphoHno-(2-4C)alkoxy, piperazin-1 -yl-(2-4C)alkoxy. 
4-( 1 -4C)alkylpipera2in- 1 -y l-(2-4C)alkoxy, imidazol- 1 -y l-(2-4C)alkoxy . 
di-[(l-4C)alkoxy-f2-4C)alkyl]ammo-(2-4C)alkoxy, thiamorpholino-(2-4C lalkoxy, 

l-oxothiamorpholino-(2-4C)alkox>' or l.l-dioxothiamorpholino-{2-4C')alkox\'. 

and wherein any of ihe abo\'e-menuoned R' substituents comprismg a CH: (methylene) croup 

which is not attached 10 a N or O atom optionally bears on said CH;; *;:roup a hydroxy 

substiiuent: 

or a pharmaccuticalU -acccptahlc sail thereof 

AccordmL: 10 a lunhcr aspect of the present in\ ention there is proMded a 
quinazoline deri\ auv c ot'ihc lormula I 
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wherein n is 1, 2 or 3 and each R' is independently halogeno. trifluoromethyl or 
(l-4C)alkyl; 

is(l-4C)alkoxy; and 
R' is di-[(l-4C)alkyl]amino-(2-4C)alkoxy, pynrolidin-1 -yl-( 2-4C)alkoxy. 
piperidino-(2-4C)alkoxy, morpholino-(2-4C)alkoxy, piperazin-l -yl-(2-4C)alkoxy, 
4-(l-4C)alkylpipera2in-l-yl-(2-4C)alkoxy. imidazoM-yl-(2-4C)alkoxy or 
di-[(l-4C)alkoxy-(2-4aalkyl]amino-(2-4C)alkoxy, 

and wherein any of the above-mentioned R' substituenis comprising a CH-, (methylene) group 
which is not attached to a N or O atom optionally bears on said CH^ group a hydroxy 
substituent; 

or a phaimaceutically-acceptable salt thereof. 

In this specification the term "alkyl" includes both straight and branched chain 
alkyl groups but references to individual alkyl groups such as "prop> 1" are specific for the 
straight chain version only. For example when R' is a di-[( 1 -40alkyl]amino-(2-4C)alkoxy 
group, suitable values for this generic radical include 2-dimethylaminoethoxy. 
3-dimethylaminopropoxy, 2-dimethylaminopropoxy and 1 -dimethylaminoprop-2-yloxy. An 
analogous convention applies to other generic terms. 

Within the present invention it is to be understood that, insofar as cenain of the 
compounds of the formula 1 may exist in optically active or racemic forms by \'inue of one or 
more substituents containing an asymmetric carbon atom, the in\ ention encompasses an>' such 
optically active or racemic form which possesses anii-proliferatu'e aciivu>-. The synthesis of 
optically active forms may be carried out by standard techniques of organic chemistry well 
known in the an. for example by synthesis from optical l\- actix'e starting materials or by 
resolution of a racemic form. 

The quinazolines of the formula 1 are unsubsiituied at the 2-. 5- and 8-posiiions- 

It is also to be understood that cenain quinazoline deri\'aii\'es of the formula 1 can 
exist in sol\'ated as wcW as unsolvaied forms such as. for example. h\'drated forms. It is 10 be 
understood thai-the in\'ention encompasses all such soK'ated forms which possess 
anti-prolifcraii\c aciivii\ 

Suitable values lor the generic radicals relerred to ubo\ e include those set ou; 

belov,. 
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(2-4C)alkoxy: 



A suitable value for R" when it is halogeno is, for example fluoro, chloro, bromo 
or iodo; and when it is (l-4C)alkyl is, for example, methyl, ethyL propyl, isopropyl or butyl. 

A suitable value for R' when it is (1 -4C)alkoxy is, tor example, methoxy, eihoxy, 
propoxy, isopropoxy or butoxy. 

Suitable values for each R' substituent which may be present on the 
quinazoline ring include, for example:- 
for di-[( 1 -4C)alkyl]amino- 

2-dimethylaminoethoxy. 
2-(N-ethyl-H-methylamino)ethoxy, 

2- diethylaminoethoxy. 2-dipropylaminoethoxy, 

3- dimethylaminopropoxy. 3-diethylaminopropoxy, 
2-dimethylaminopropoxy, 2-diethylaminopropoxy, 
1 -dimethylammoprop-2-ylox> . 
l-diethylaminoprop-2-yloxy. 

1- dimethylamino-2-methylprop-2-yloxy, 

2- dimethylamino-2-methylpropoxy, 

4- dimethylaminobutox>', 4-diethylaminobutoxy, 

3- dimethylaminobutox>\ 3-diethylammobuioxy. 
2-dimeLhylaminobuiox>-. 2-dieihylaminobuiox\'. 
l-dimethylaminobui-2-\'lox\ and 
1 -diethvlammobui-2-\ioxN : 



for pyrrolidin- 1 -yl-( 2-4C )- 
alkoxN". 



for piperidino-f2-4C)alkoxy: 
for morpholino-{ 2-4C lalkoxy 
tor pipcrazin- 1 -\ l-i 2-4C ialko\> : 



2- (,pyrrolidin- 1 -y 1 )ethox>'. 

3- t.pyrrolidin-l -yDpropoxy and 

4- (pyrrolidin- 1 -y 1 )buiox>' : 
2-piperidinoethoxy. 3-pipendinopropoxy and 
4-piperidinobuiON> : 

2-morpholinoethox> . ?-morphoiinopropo\> and 
4-morpholmobuio\> : 

2-ipipera2in- 1 -> i tcitio\> . 

3m pipcrazin- 1 - > 1 )propo\> and 

4-ipipcra7.!n- 1 -v I ibuu^\;- . 
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for 4-( 1 -4C)alkylpiperazin- 1 -yl- 
(2-4C)alkoxy; 



for imida2ol-l-yl-(2-4C)alkoxy: 

for di-[( 1 -4C)alkoxy-(2-4C)- 
alkyl]amino-(2-4C)alkoxy: 



for ihiamorpholino-( 2-4C )alkox>*: 



for l-oxoihiamorpholino-(2-4C)alkoxy: 



for 1 . 1 -dioxothiamorpholino- 
{■2-4C)alkoxv: 



2- (4-methylpiperazin- 1 -yl)ethoxy, 

3- (4-methylpiperazin- 1 -yl)propoxy and 

4- (4-methylpiperazin- 1 -yl)butoxy ; 
2-fimidazol- 1 -YHethoxy, 3-(imidazol- 1 -yl)propoxy 
and 4-(imidazol- 1 -ynbutoxy; 

2- [di-{2-meihoxyethyl)amino]elhoxy, 

3- [di-(2-methoxyethyl)amino]propoxY, 

2- [di-(3-methoxypropy I )amino]ethoxy and 

3- [di-(3-methoxypropyi)amino]propoxy: 

2- lhiamorphoiinoeihoxy, 

3- ihianiorpholinopropoxy and 

4- ihiamorpholinobuioxy; 

2- ( 1 -oxothiamorpholino)ethoxy, 

3- ( 1 -oxoihiamorpholino)propoxy and 

4- ( 1 -oxothiamorpholino)butoxy : 

2- { 1 . 1 -dioxoihiamorpholino )eihox> . 

3- (' 1 . 1 -dioxoihiamorpholino ipropoxN- and 

4- ( 1 . 1 -dioxoihiamorpholino ibutox>-. 



Suitable substituenis formed when any of the R' subsiituenis comprising a CH. 
group which is noi attached to a N or O atom bears on said CH2 group a hydroxy subsiituent 
include, for example, substituted di-[f 1 -40alkyl]amino-(2-4C)alkoxy groups, for example 
hydroxy-di-{( l-40alkyl]amino-(2-4C)alkox>- groups such as 
3-dimeth>'lammo-2-hydroxypropox\'. 

A suitable pharmaceuiicall\--acccptablc salt of a quinazolme derivative 01" the 
invention is. lor exanipic. an acid-addiiion sail of a quinazolinc der!\ aii\ c of the ind ention 
which IS sufftcicntK basic, ior example, a mono- or di-acid-addition salt v\ ith. lor example, an 
inorganic or organic acid, lor example hydrochloric. h>drobromic. sulphuric, phosphoric, 
iritluoroaceiie. eitrie. maleie. ;anaric. lumaric. mcthancsulphonic or -i-iolucncsulphonie aciJ 
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Panicular novel compounds of the invention include, for example, quinazoline 
derivatives of the forrtjula I, or pharmaceutically-acceptable salts thereof, wherein:- 
(^a) n is 1 or 2 and each is independently fluoro, chloro, bromo. trifluoromethyl or 

methyl: and and R' have any of the meanings defined hereinbefore or in this section 
relating to particular novel compounds of the invention; 

(b) n is L 2 or 3 and each R"^ is independently fluoro, chloro or bromo; and R^ and R' 
have any of the meanings defined hereinbefore or in this section relating to panicular novel 
compounds of the invention; 

(c) R^ is methoxy or ethoxy; and n. R^ and R' have any of the meanings defined 
hereinbefore or in this section relating to particular novel compounds of the invention; 

(d) R' is 2-dimethylaminoethoxy, 2-diethylaminoethoxy. 3-dimeihylaminopropoxy, 
3-diethylaminopropoxy. 2-(pyrrolidin-l -yl)ethoxy, 3-(pyrrolidin- 1 -yl ipropoxy. 
2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholmopropoxy, 

2- (pipera2in- 1 -y I )ethoxy , 3-(piperazin- 1 -y l)propoxy , 2-{4-meihy Ipiperazin- 1 -y l)ethoxy , 

3- (4-rnethylpiperazin- 1 •yl)propoxy, 2-(imidazol- 1 -yl)ethoxy. 3-(imidazol- 1 -y l)propoxy, 

2- [di-(2-methoxyethyI)amino]ethoxy. 3-[di-(2-methoxyethyl)amino]propoxy, 

3- dimethylamino-2-hydroxypropoxy, 3-diethylamino-2-hydroxypropoxy. 
3-(pyrrolidin- 1 -yl)-2-hydroxypropoxy. 3-piperidino-2-hydroxypropo w. 
3-morpholino-2-hydroxypropoxy. 3-(pipera2in- 1 -yl)-2-hydroxypropovy or 
3-(4-methylpiperazin- 1 -yr)-2-hydroxypropoxy : 

and n. R" and R" have any of the meanmgs defined herembefore or m mis section relating to 
panicular novel compounds of the invention: 

(e) R' is 3-dimethylaminopropoxy. 3-diethylammopropoxy. 

3-(pyrrolidin-l-yl)propoxy. 3-piperidinopropoxy, 3-morpholinopropo\> . 
3-(pipera2in-l-y!)propoxy. 3-(4-methylpiperazin- 1 -yOpropoxy. 3-(imida2ol- 1 -yDpropoxy, 
3-[di-(2-meihoxyethyliamino)propoxy, 3-dimethylamino-2-hydroxyp:opoxy. 
3-diethylammo-2-hydroxypropox> . 3-{pyrrolidm-l-y*U-:-hydrox> prorox> , 
3-piperidino-2-hydroxypropoxy. 3-morpholino-2-hydroxypropox> . 

3-{pipera2in-l-> li-:-hydroxypropoxy or 3-( ^-meihylpiperazm- 1 -> 1 >-:-hydrox> propoxy : 
and n. R' and have any of the meanings defined hereinbcJore or in :his section relatmi: lo 
panicular no\cl compounds of the mvention. 
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(f) is 3-dimeihylaminopropoxy, 3-dietJiylaminopropoxy, 

3-(pyiToIidin-l -yl)propoxy, 3-morpholinopropoxy or 3-morpholino-2-hydro.xypropoxy; and n, 

and R^ have any of the meanings defined hereinbefore or in this section relating to 
particular novel compounds of the invention; 

(g) R is 3-morpholinopropoxy; and n, R^ and R' have any of the meanings defined 
hereinbefore or in this section relating to particular novel compounds of the invention. 

A preferred compound of the invention is a quinazoline derivative of the 
formula 1 wherein (R")n is 3'-fluoro-4'-chloro or 3'-chloro-4'-fluoro; 
is methoxy; and 

R' is 2-dimethylaminoethoxy. 2-diethylaminoethoxy, 3-dimethylaminopropoxN\ 
3-diethylaminopropox\-. 2-(pyrTolidin-l -yl)ethoxy, 3-(pyrrolidin- 1 -yOpropoxy. 
2-piperidinoethoxy. 3-piperidinopropoxy, 2-morpholmoethoxy. 3-morpholinopropoxy, 
2-(4-methylpiperazin-l -\i)ethoxy, 2-(imidazol-l-yl)ethoxy. 3-{imida2ol- 1 -yl)propoxy. 

2- [di-(2-methoxyethyl)amino]ethoxy or 3-morpholino-2-hydroxypropoxy; 
or a pharmaceutically-acceptable mono- or di-acid-addition salt thereof 

A further preferred compound of the invention is a qumazoline derivative of the 

formula I 

wherein (R'^)n is 3'-chloro. 3'-bromo, 3'-meThyl. 2'.4'-difluoro. 2'.4'-dichloro. 3'.4'-difluoro. 
3',4'-dich!oro. 3'-nuoro-4*-chloro or ?'-chloro-4'-fiuoro: 
R** is methoxy: and 

R' is 2-dimeihviammociho\-> . 2-dieihylammoeihoxy. 5-dimeihylaminopropox> . 

3- diethylammopropox> . 2-(pyrroiidin- ! -yl )ethox>'. 3-lpyrrolidin- 1 ->i lpropox\-. 
2-morpholinoeihox\'. 3-morpholinopropoxy. 2-(4-methylpiperazin- 1 ->i )ethox> , 

2- (imida2ol-l -yDethoxy. 2-[di-f2-methoxyethyr)amino)ethoxy or 

3- morpholino-2-hydrox\propoxy: 

or a pharmaceuiically-accepiable acid-addiiion salt thereof. 

A further preferred compound of the invention is a qumazoline deri\*aii\ c of the 

formula 1 

wherein ^R"),, iS 3'-chlor(^. V-bromo. 3*-meih>'l. 2'.4'-ditluoro. 2'.4'-dichloro. 3'.-i'-dinuoro. 
3'.4'-dich!oro. 3'-iluorc>--'-chl()ro or 3'-chloro-4*-nuoro; 
R ' is methoxy: and 
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is 3-dimeihylaminopropoxy, 3-diethylaniinopropoxy, 3-(jDyiTolidin-l -yl)propoxy, 
3-morpholinopropoxy or 3-moTpholino-2-hydroxypropoxy; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the 

formula I 

wherein (R')n is 3\4'-difluoro, 3\4'.dichloro. 3 -fluoro-4'-chJoro or 3'-chloro-4'-fluoro; 

R"" is melhoxy; and 

r' is 3-morpholinopropoxy; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A specific preferred compound of the invention is the following quinazoline 
derivative of the formula 1:- 

4.(3'-chloro-4*-fluoroajiilino)-7-methoxy-6-(2-pyrrolidin-l-yleihoxy)quina2oHne; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A funher specific preferred compound of the in\'eniion is the following 
quinazoline derivative of the formula I:- 

4-(3*-chloro-4*-fluoroanilino)-7-methoxy-6-(2-morpholinoethoxy)quina2oline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the in\'eniion is the following 
quinazoline derivative of the formula I :- 

4-(3'-chloro-4'-nuoroanilmo).7-methoxy-6-[2-(4-meihylpipera2m- 1 -yl )ethoxy]quma2oline: 
or a pharmaceutically-accepiable acid-addiiion salt thereof. 

A funher specific preferred compound of the in\ ention is the following 
quinazoline derivative of the formula 1:- 

4-(3'-chloro-4'-fluoroanilmo)-7-methoxy-6-{2-[di-f2-methoxyethyl)ammo]ethoxy}- 
quinazoline: 

or a pharmaceutically-acceptable acid-addition salt thereof 

A further specific preferred compound of the invention is the followma 
quinazoline derivative of the formula !:- 

4.(3'-chloro.4'-nuoroanilino).6-(2-dimethylaminoethoxy)-7-methoxyqumazolme: 

or a pharmaceuiicall> -acceptable acid-addition salt thereof 

A funher specific preferred compound of the inxeniion is the following 
quinazoline den van ve of the formula l - 
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4-(3^chloro-4'-fluoroaiiilino)-6-(2-diethylaminoethoxy)-7-methoxyquinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula I:- 

4-(2\4'-difluoroanilino)-6-(3-dimethylaminopropoxy)-7-methoxyquina2oline: 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compdtind of the invention is the following 
quinazoline derivative of the formula I:- 

4-(3'-chloro-4'-fluoroanilino)-6-(2-hydroxy-3-morpholinopropoxy)-7-methoxyquina2oline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula I> 

4-(2',4'-difluoroaniHno)-7-methoxy-6-(3-morpholinopropox>)quinazoline: 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula I:- 

4-(3'-ch]oro-4'-fluoroanilino)-6-(2-imidazol- l-ylethoxy)-7-methoxy quinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula 1:- 

4-(3'-chloro-4'-fluoroanilino)-6-('3-diethylaminopropoxy )-7-meihox\qumazoHne: 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A funher specific preferred compound of the invention is the following 
quinazoline derivative of the formula 1> 

4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-pyrrolidin- 1 -ylpropoxy iquinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A funher specific preferred compound of the in\-eniion is the following 
quinazoline derivative of the formula 1> 

4-(3'-chloro-4'-nuoroanilino)-6-i 3-dimeth>'iaminopropox\- i-7-mcihox> qumazolinc; 
or a pharmaceuticali\ -acceptable acid-addition salt thereof. 

A funher specific preferred compound of the in\cnuon is the following 
quinazoline deru aiiv c cil' the Ibrmula I - 
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4-(3\4'-difluoroanilino )-6K3-dimethylaminopropoxy)-7-rnethoxyquinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula I:- 

4-(3'.4'-difluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)quinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula 1:- 

6-(3-diethylaminopropoxy)-4-(3',4'-difluoroanilino)-7-methoxyquinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula I:- 

4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-piperidinopropoxy)quinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula I> 

4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(2-piperidinoethoxy)quinazoline: 
or a pharmaceutically-acceptable acid-addition salt thereof 

A further specific preferred compound of the invention is the following 
quinazoline derivative of the formula 1> 

4-('3*-chloro-4'-fluoroanilino)-6-<3-imidazol-l-ylpropoxy )-7-methoxyquinazolme: 
or a pharmaceutically-acceptable acid-addition salt thereof 

In a funher aspect of the invention it has been found thai cenain of the 
compounds of the invention possess not only the property of poieni in U2^£l 
anti-proliferative activity whereby the rate of growth of tumour tissue is slowed but also the 
propeny of being able lo arrest the growth of tumour tissue and. at higher doses, of being able 
to cause shrinkage of the original tumour volume. 

According lo this aspect of the invention there is pro\-ided the quinazoline 
derivative of the formula 1:- 

4-(3*-chloro-4'-nuoroanilmo)-7-mcthoxy-6-(3-morphormopropo\> )quinazohnc: 
or a pharmaceuiicall) -acceptable acid-addition salt thereof 
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There is also provided the hydrochloride salt of the quinazoline derivative of the 



formula I:- 



4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morphormopropoxy)quina2oIine. 

There is also provided the dihydrochloride salt of the quinazoline derivative of 



the formula I:- 



4-(3'-chloro-4*-fluoroanilino)-7-methoxy-6-(3-morphoUnopropoxy)quinazoline. 

A quinazoline derivative of the formula I, or a pharmaceuticaily-acceptable salt 



thereof, may be prepared by any process knovr-n to be applicable to the preparation of 
chemically-related compounds. Suitable processes include, for example, those illustrated in 
European Patent Applications Nos. 0520722. 0566226, 060285 1 . 0635498 and 0635507. 
Such processes, when used to prepare a quinazoline derivative of the formula 1. or a 
pharmaceuticaily-acceptable salt thereof, are provided as a further feature of the invention and 
are illustrated by the following representative examples in which, unless otherwise stated, n, 
R*, and R* have any of the meanings defined hereinbefore for a quinazoline derivative of 
the formula I. Necessary starting materials may be obtained by standard procedures of 
organic chemistry. The preparation of such starting materials is described within the 
accompanying non-limiting Examples. Alternatively necessary starting materials are 
obtainable by analogous procedures to those illustrated which are within the ordinar\' skill of 
an organic chemist. 

(a) The reaction, conveniently in the presence of a suitable base: of a qumazoline of 

ihe formula 11 



Z 




II 



wherein Z is a displaceable group, with an aniline of the tbrmula 111 




HI 
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A suitable displaceable group Z is, for example, a halogeno, alkoxy, aryloxy or 
sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, methanesulphonyloxy 
or toluene-4-sulphonyloxy group. 

A suitable base is, for example, an organic amine base such as, for example, 
pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine, morpholine, 
N-methylmorpholine or dia2abicyclo[5.4.0]undec-7-ene, or, for example, an alkali or alkaline 
earth metal carbonate or hydroxide, for example sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide or potassium hydroxide. Alternatively a suitable base 
is, for example, an alkali metal or alkaline earth metal amide, for example sodium amide or 
sodium bis(trimethylsilyl)amide. 

The reaction is preferably carried out in the presence of a suitable inert solvent or 
diluent, for example an alkanol or ester such as methanol, ethanol. isopropanol or ethyl 
acetate, a halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, 
an ether such as tetrahydrofuran or 1 .4-dioxan. an aromatic solvent such as toluene, or a 
dipolar aprotic solvent such as N,N-dimethylformamide, H,N-dimethylacetamide, 
M-methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is conveniently carried out at 
a temperature in the range, for example, 10 to 150°C. preferably in the range 20 to 80°C. 

The quinazoline derivative of the formula 1 may be obtained from this process in 
the form of the free base or altemaiiveiy it may be obtained in the form of a salt with the acid 
of the formula H-Z wherein Z has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a suitable base as defined 
hereinbefore using a conventional procedure. 

(b) For the production of those compounds of the formula I wherein R' is an 

amino-substituted C2-4C)alkoxy group, the alkylation. conveniently in the presence of a 
suitable base as defined hereinbefore, of a quinazoline den van ve of the formula ! wherein R' 
is a hydroxy croup. 

A suitable alkylaiine agent is. for example, any aeent known in the an for the 
alkylation of hydroxy to amino-substituted alkoxy. for exampie an ammo-substuuted alky] 
halide. for example an amino-substiiuied (2-4C lalkx I chloride, bromide or iodide, m the 
presence of a suitable base as defined hereinbefore, in a suitable men solvent or diluent as 
defined herembcforc and ai a lemperaturc in the ranee, for exampie. in lo 140=C. 
convenicnih ai or near SO'C" 
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(c) For the production of those compounds of the formula 1 wherein R' is an 
amino-substituted (2-4C)aIkoxy group, the reaction, conveniently in the presence of a suitable 
base as defmed hereinbefore, of a compound of the formula 1 wherein R' is a 
hydroxY-(2-4C)alkoxy group, or a reactive derivative thereof, with an appropriate amine. 

A suitable reactive derivative of a compound of the formula I wherein R' is a 
hydroxy-(2-4C)alkoxy group is. for example, a halogeno- or sulphonyloxy-(2-4C)alkoxy 
group such as a bromo- or methanesulphonyloxy-(2-4C)alkoxy group. 

The reaction is preferably carried out in the presence of a suitable inert solvent or 
diluent as defmed hereinbefore and at a temperature in the range, for example. 10 to 150°C, 
conveniently at or near 50°C. 

(d) For the production of those compounds of the formula I wherein R' is a 
hydroxy-amino-(2-4C)alkoxy group, the reaction of a compound of the formula I wherein R' 
is a 2.3-epoxypropoxy or 3,4-epoxybutoxy group with an appropriate amme. 

The reaction is preferably carried out in the presence of a suitable inen solvent or 
diluent as defmed hereinbefore and at a temperature in the range, for example. 10 to ISC^C, 
conveniently at or near 70°C. 

When a pharmaceutically-acceptable salt of a quinazoline derivative of the 
formula I is required, for example a mono- or di-acid-addition salt of a qumazoline derivative 
of the formula I. it may be obtained, for example, by reaction of said compound with, for 
example, a suitable acid usinc a con\'entional procedure. 

As stated hereinbefore the quinazoline derivatives defined m the present 
invention possess anti-proliferaiive activity which is believed lo arise from the Class I 
receptor tyrosine kinase inhibitory activity of the compounds. These properties may be 
assessed, for example, using one or more of the procedures set out below:- 
(a) An in \'itro assa\' which determines the ability of a test compound to inhibit the 

enzyme EGF receptor tyrosine kinase. Receptor tyrosine kinase was obtained in panialK' 
purified form from A-431 cells (derived from human vulval carcmoma) by the procedures 
described below which are related to those described b> Carpenter ei aL. J. Biol Chem-^ 1*^79. 
254 . 4884, Cohen £1 si. J. Biol Cheni. . 1 082. 2il- 1 523 and by Braun et aL. J. gipl. Cheni-- 
1*^84. 2051. 

A-431 cells were grown lo conlluence usme Dulbecco's modilled Eaele's medium 
( DMFM ) coniaininL: 5" o Icial cali scrum iFCSi. The ohiaincd cells v^crc homouenised in a 
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hypotonic boraie/EDTA buffer at pH 10.1 . The homogenaie was centrifuged al 400 g for 10 
minutes at 0-4°C. The supernatant was centrifuged at 25.000 g for 30 minutes at 0-4°C. The 
pelleted material was suspended in 30 mM Hepes buffer at pH 7.4 containing 5% glycerol, 
4 mM benzamidine and 1% Triton X-100, stirred for 1 hour at 0-4°C. and recentrifuged at 
100.000 g for 1 hour at 0-4°C. The supernatant, contaming solubilised receptor tyrosine 
kinase, was stored in liquid nitrogen. 

For test purposes 40 \i\ of the enzv'me solution so obtained was added to a 
mixture of 400 ^l of a mixture of 150 mM Hepes buffer at pH 7.4. 500 ^iM sodium 
onhovanadate. 0.1% Triton X-100. 10% glycerol, 200 ii\ water. 80 ^l of 25 mM DTT and 
80jil of a mixture of 12.5 mM manganese chloride. 125 mM magnesium chloride and distilled 
water. There was thus obtained the test enzyme solution. 

Each test compound was dissolved in dimethylsujphoxide (DMSO) to give a 
50 mM solution which was diluted with 40 mM Hepes buffer contammg 0. 1% Triton X-100. 
10% elycerol and 10% DMSO to give a 500 |jlM solution. Equal volumes of this solution and 
a solution of epidermal growth factor (EGF; 20 ^g/ml) were mixed. 

[y-32p]ATP (3000 Ci/mM, 250 \iC\) was diluted to a volume of 2 ml by the 
addition of a solution of .ATP (100 |iM) in distilled water. An equal volume of a 4 mg/ml 
solution of the peptide .Arg-Arg-Leu-lle-Glu-.Asp-.Ala-Glu-Tyr-.Ala-Ala-Arg-Gly in a mixture 
of 40 mM Hepes buffer at pH 7.4. 0.1% Triton X-1 00 and 10% giycerol was added. 

The lesi compound'EGF mixture solution (5 ul) was added to the test enzyme 
solution ( 10 ul) and the mixture was mcubated at 0-4=C lor 50 mmuies. The ATP/peptide 
mixture (10 uh was added and the mixture was incubated at 25°C for 10 minutes. The 
phosphorylation reaction was terminated by the addition of 5% trichloroacetic acid {40 ul ) 
and bovine serum albumm (BSA; 1 mg/ml. 5 ^1). The mixture was allowed to stand at 4°C 
for 30 minutes and then centrifuged. .An aliquot (40 ul) of the supemaiani was placed onto a 
strip of V> natman p 81 phosphocellulose paper. The strip was washed in "5 mM phosphoric 
acid {4x10 ml) and blotted dr>-. Radioactivity present in the filter pacer was measured usinc 
a liquid scintillation counter (Sequence A). The reaction sequence was repeated m the 
absence of the EGF (Sequence B) and again in the absence olthe test compound (Sequence 
C) 

Receptor tyrosine kinase inhibition was calculated as lollovks • 
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100 - (A-B) 

% Inhibition = x 100 

C - B 

The extent of inhibition was then determined at a range of concenirations of test 
compound to give an IC50 value, 

(b) An in vitro assay which determines the ability of a test compound to inhibit the 
EGF-siimulated growth of the human naso-pharyngeal cancer cell line KB. 

KB cells were seeded mto wells at a density of 1 x 10^ - 1 .5 x 10** cells per well 
and grown for 24 hours in DMEN4 supplemented with 5% FCS (charcoal-stripped). Cell 
growth was determined after incubation for 3 days by the extent of metabolism of MTT 
tetrazolium dye to furnish a bluish colour. Cell grov^ah was then determined in the presence 
of EOF (10 ng/ml) or m the presence of EOF (10 ng/ml) and a test compound at a range of 
concentrations. An IC50 value could then be calculated. 

(c) An in-\'ivo assay in a croup of athymic nude mice (strain ONU:Alpk) which 
determines the ability of a test compound (usually administered orally as a ball-milled 
suspension in 0.5% polysorbate) to inhibit the growth of xenografts of the human vulval 
epidermoid carcinoma cell line A-43 I . 

A-431 cells were maintained in culture in DMEM supplemented with 5% FCS 
and 2mM glutamine. Freshl>- cultured cells were harv-ested by tr>-psinization and injected 
subcutaneously ( 1 0 million cells- 0. 1 ml.'mouse) into both flanks of a number of donor nude 
mice.. When sufficieni tumour material was a\ailable (after approximately ^ to M days). 
fragments of tumour tissue uerc transplanted in the flanks of recipient nude mice (test da>' Oi. 
Generally, on the seventh day after transplantation (test day 7) groups of 7 to 10 mice with 
similar-sized tumours were selected and dosing of the test compound was commenced. Once 
daily dosing of test compound v^-as continued for a total of 13 days (test da>-s 7 to 19 
inclusive), in some studies the dosing of the test compound was continued beyond test day 
19. for example 10 test day 26. In each case, on the following test dny the animals were killed 
and the final tumour \ olume was calculated from measurements of the length and width of the 
tumours. Results were calculated as a percentage inhibition o\ tumour \-olumc relaii\c 10 
untreated controls 

Although ihc pharmacological properties of the compounds ot the formula 1 \*ar> 
with structural change as expected, in general acii\ ii> possessed b> ci^n^pounds of the lormula 
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1 may be demonstrated at the following concentrations or doses in one or more of the above 
tests (a), (b) and (c)> 

Test(a)> IC50 in the range, for example. 0.01-1 ^iM: 
Test{b):- IC50 in the range, for example, 0.05-1 [xM: 
Test (c)> 20 to 90% inhibition of tumour volume from a 

daily dose in the range, for example. 1 2.5 to 200 mg/kg. 

Thus, by vvay of example, the compounds described in the accompanying 
Examples possess activity at approximately the following concentrations or doses in tests (a) 
and (b). 

F-xample Tef^Ma) Tg$t (b) 
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Te si (b) 
IC50 (^M) 

0.12 
0.19 
0.16 

In addition all of the compounds described in the accompanying Examples 
possess activity in test (c) with ED50 values of less than or equal to 200 mg/kg/day. In 
particular, the compound described in Example 1 hereinafter possesses activity in test (c) with 
an ED50 value of approximately 12.5 mg/kg. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the formula L or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore in association with a 
pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral administration, for example as 
a tablet or capsule, for parenteral injection (includmg imraveous. subcutaneous, intramuscular, 
intravascular or mfusion) as a sterile solution, suspension or emulsion, for topical 
administration as an oimmeni or cream or for rectal admmistration as a suppository. 

In ceneral the abo\'e compositions may be prepared in a con\ eniional manner 
using con\'eniional excipienis. 

The quinazoline derivative will normally be administered to a warm-blooded 
animal at a unit dose within the range 5-10000 mg per square meter body area of the animal, 
i.e. approximately 01 -200 mg.'kg, and this normally provides a iherapeutically-effective dose. 
A unit dose form such as a tablet or capsule will usually contain, for example 1 -250 mg of 
active ingredient. Preferably a daily dose in the range of 1-100 mg.'kg is employed. For the 
quinazoline derivative of Example 1. or a pharmaceuticalK -acceptable sail thereof, a daily 
dose of approximaiely 1 to 20 mg'kg. preferably of 1 10 5 mu kg is cmploved. However the 
dailv dose will necessarily be \aricd depending upon the hoM treated, ihc panicular route of 
admmistraijon. and ihc sc\crn> of ihc illness being ircaieJ Accordm'ji> ihe optimum dosage 
may be determined h\ the praciuioner who is ireaiini: an> panicui jr pauem 



Fxample Te st fa ") 

IC50 (^iM) 
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According lo a funher aspect of the present invention there is provided a 
quinazoHne derivative of the formula I as defined hereinbefore for use in a method of 
treatment of the human or animal body by therapy. 

We have found thai the compounds of the present invention possess 
anti-proliferaiive properties such as anti-cancer properties which are believed to arise from 
their Class I receptor tyrosine kinase inhibitory activity. Accordingly the compounds of the 
present invention are expected to be useful in the treatment of diseases or medical conditions 
mediated alone or in pan by Class 1 receptor tyrosine kinases, i.e. the compounds may be used 
to produce a Class I receptor tyrosine kinase inhibitory^ effect in a warm-blooded animal in 
need of such treatment. Thus the compounds of the present invention provide a method for 
treating the proliferation of malignant cells characterised by inhibition of Class I receptor 
tyrosine kinases, i.e. the compounds may be used to produce an anti-proliferaiive effect 
mediated alone or in pan by the inhibition of Class I receptor tyrosine kmase. Accordingly 
the compounds of the present invention are expected lo be useful m the treatment of psoriasis 
and/or cancer by providing an anti-proliterative effect, panicularly in the treatment of Class I 
receptor tyrosine kinase sensitive cancers such as cancers of the breast, lung, colon, rectum, 
stomach, prostate, bladder, pancreas and ovary. 

Thus according to this aspect of the invention there is provided the use of a 
quinazoline derivative of the formula 1. or a pharmaceulically-acceptable sail thereof, as 
defined hereinbeibre m the manufacture of a medicament for use in the production of an 
anii-proliferatne efteci in a warm-blooded animal such as man. 

Accordinc to a funher feature of this aspect of the invention there is provided a 
method for producing an anti-proliferative effect in a warm-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative as defined immediately above. 

As stated abo\ e the size of the dose required for ihe therapeutic or prophylactic 
treatment of a panicular proliferative disease will necessarily he vaned depending on the host 
treated, the route of admmisiration and the seventy of the illness beina treated. A unit dose m 
the range, for example. i-ZOO mg- kg. preferabiv 1-100 mg-^kg. more preferably i-lOmg/kgis 
cn\'iS2gcd. 

The aiui-prohfcratiNc treatment defined hereinbefore may be applied as a sole 
ihcrap> or ma> unohc. in addition to the quinazolmc derivative of the invention, one or mor. 
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otlier anti-tumour substances, for example cytotoxic or cyiostaii-^ anii-rumour substances, for 
example those selected from, for example, mitotic inhibitors, for example vinblastine, 
vindesine and vinorelbine; tubulin disassembly inhibitors such as taxol: alkylating agents, for 
example cis-platin, carboplatin and cyclophosphamide: antimetabolites, for example 
5-fluorouracil. tegafur, methotrexate, cytosine arabinoside and hydroxyurea, or. for example, 
one of the preferred antimetabolites disclosed in European Patent Application No. 239362 
such as H-{5-[l:::i-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-> lmethyl)-ti- 
methylamino]-2-thenoyl}-L-glutamic acid; intercalating antibiotics, for example adriamycin. 
mitomycin and bleomycin; enzymes, for example asparaginase: topoisomerase inhibitors, for 
example etoposide and campiothecin; biological response modifiers, for example interferon; 
anti-hormones, for example antioestrogens such as tamoxifen, for example antiandrogens such 
as 4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-meth>'l-3'-( tnfluoromethyl )- 
propionanilide or. for example LHRH antagonists or LHRH agonists such as goserelin. 
leuprorelin or buserelin and hormone synthesis inhibitors, for example aromatase inhibitors 
such as those disclosed in European Patent Application No. 0296749, for example 2.2'-[5- 
(lH-1,2,4- tria2ol-l-ylmethyl)-K3-phenylene]bis(2-methylpropionitrile), and, for example, 
inhibitors of 5a-reductase such as 17p-rN'ten-butvlcarbamovn-4-aza-5a-androst-l-en-3-one. 
Such conjoint treatment may be achieved by way of the simultaneous, sequential or separate 
dosing of the individual components of the treatment. According lo ihis aspect of the 
invention there is provided a pharmaceutical product comprismg a quniazoiine derivative of 
the formula 1 as defined hereinbefore and an additional anti-iumour suDStance as defined 
hereinbefore for the conjoint treatment of cancer. 

As stated above the quinazoline derivative defined in the present m\'ention is an 
effective anti-cancer agent, which propeny is believed to arise iVom its Class I receptor 
tyrosme kinase inhibitory properties. Such a quinazoline deri\ aii\ e of the invention js 
expected to possess a wide range of anti-cancer properties as Class 1 receptor t\'rosine kinases 
have been implicated in many common human cancers such as leukaemia and breast, lung, 
colon, rectal, stomach, prostate, bladder, pancreas and ovarian cancer. Thus it is expected thai 
a quinazoline derivative of the invention will possess anii-canccr acti\ ii\ against these 
cancers. It is in addition expected that a quinazoline deri\aii%c ol thc present uueniion will 
possess act]\ it\ against a range of leukaemias, lymphoid maiiLinancic^ and soUJ tumours such 
as carcinomas and sarconias in tissues such as the hvcr. kiunv^ . prosta:c ar^J pancreas 
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It is further expected thai a quinazoline derivative of the invention will possess 
activity aeainst other diseases involving excessive cellular proliferation such as psoriasis and 
benign prostatic hypenrophy (BPH). 

It is also to he expected that a quinazoline derivative of the invention will be 
useful in the treatment of additional disorders of cellular growih in which aberrant cell 
signalling by way of receptor tyrosine kinase enz>'naes or non-receptor tyrosine kinase 
enzymes, including as >'ei unidentified tyrosine kinase enzymes, are involved. Such disorders 
include, for example, inflammation, angiogenesis. vascular restenosis, immunological 
disorders, pancreatitis, kidney disease and blastocvae maturation and implantation. 

The invention will now be illustrated in the following non-limiting Examples in 
which, unless otherwise stated:- 

(i) evaporations were carried out by rotar>' evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids such as dr> ing agents by 
filtration, unless otherwise stated magnesium sulphate was used as a drv ing agent for organic 
solutions; 

(ii) operations were carried out at ambient temperature, that is in the range 
1 8-25°C and under an atmosphere of an inert gas such as argon: 

fiii) column chromatography (by the flash procedure) and medium pressure 
liquid chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or 
. Merck Lichroprep RP-18 (An. 9303 ) reversed-phase silica obtained from E. Merck. 

Darmstadt. German\": 

(iv) viclds are niven tor illustration only and are not necessarily the maximum 

attainable; 

(v) meltine points were determined using a Meitler SP62 automatic melting 
point apparatus, an oiUbath apparatus or a Koffler hot plate apparatus. 

(VI) the structures of the end-products of the formula 1 were contlrmed by nuclear 
(generally proton) magnetic resonance (NMR^ and mass spectral lec'nmuues: proton magnetic 
resonance chemical shift values were measured on the delta scale and oeak multiphcuies are 
shown as follows: s. smglct: d. doublet: i. triplet: m. multiplet. unless otherxvise stated 
end-products of the formula 1 were dissolved in CDSOCD: lor the dcVcrmmation of NMR 
values: 
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(vii) intermediates were not generally fully characterised and purity was assessed 
by thin layer chromatography (TLC), infra-red (IR) or NMR analysis: 

(viii) the following abbreviations have been used:- 



DMF H^N-dimethylformamide; 

DMSO dimethylsulphoxide: 

THF tetrahydrofuran; 

DMA N,tJ-dimethvlaceiamide. 
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F.Tample 1 

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxY-7-meihoxyquinazoline 
(1 g), 3-morphoHnopropyl chloride ( I AmPr, Chem.SoC, 1945, fd. 736; 0,62 g), poiassium 
carbonate (2.5 g) and DMF (50 mH was stirred and heated to 80°C for 2 hours. A further 
portion (0.1 g) of 3-morpholinopropyl chloride was added and the mixture was heated to 80°C 
for 1 hour. The mixture was filtered and the filtrate was evaporated. The residue was purified 
by column chromatography using a 4:1 mixture of ethyl acetate and methanol as eluent. The 
material so obtained was recr>'stallised from toluene. There was thus obtained 
4-(3'-chloro-4'-nuoroanilino)-7-methoxy-6-(3-morpholinopropoxy)qumazoline (0.69 g, 50%). 

m.p. 1 19-120°C: 

NMR Spectrum: 2.0 (m. 2H). 2.45 (m. 6H). 3.6 (m. 4H). 3.95 (s. 3H). 4.2 (t. 2H). 7.2 (s, IH). 
7.4 (t. IH^. 7.8 (m. 2H). 8.1 (m. IH). 8.5 (s. IH). 9.5 (s. IH); 
Elemental .A.nalysis: Found C. 58.7: H. 5.3: N. 12.2; 
C;;H,4ClFNjO, requires C. 59.1: H. 5.4: N. 12.5%. 

The 4-(3'-chloro-4'-nuoroanilino)-6-hydroxy-7-methoxyquinazoline used as a 

starting material was obtained as follows:- 

6.7-Dimethoxy-3.4-dihydroquinazolin-4-one (European Patent Application No. 

0 566 226. Example 1 thereof: 26.5 g) was added portionwise to stirred methanesulphonic 
acid (175 ml). L-Methiomne 1 22 -^i was added and the resuliani mixture was stirred and 
heaied to retlux lor 5 hours. The mixture was cooled lo amb.eni lempcraiure and poured onto 
a mixture (750 ml) oficc and water. The mixture was neutralised by the addition of a 
concentrated (40%) aqueous sodium hydroxide solution. The precipitate was isolated, washed 
with water and dried. There was thus obtained 6-hydroxy-7-meihoxy-3.4- 
dihydroquinazolin-4-one ( 1 1 .5 g). 

After rcpeiiiion of the previous reaction, a mixture of 6-hydrox> -7-methoxy-?.4- 
dihydroqu.na2ol>n-4-one , 14.18 e). acetic anhydride ( 1 U) ml) and pyr.din^ (14 ml) was stirred 
and heaied to lOOH" lor 2 hours. The mixture was poured onto a m.xiurc ( 200 ml ) of icc and 
water. The prcc.pnai. uas isolated, washed with water and dried Thcr. was thus obtained 
(waceiox>-"-mciho\N-".4-Jih>droquinazolin-4-onc (1 3 g. ''^^.). 
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NMRSpectmin: 2.3 (s, 3H), 3,8 (s, 3H), 7.3 (s, IH), 7.8 (s. IH), 8.1 (s. IH). 12.2 (broads, 
IH). 

After repetition of the previous steps, a mixture of 6-acetox\ -7-methoxy-3,4- 
dihydroquinazolin-4-one ( 15 g), thionyl chloride (215 ml) and DMF (4.3 nnl) was stirred and 
healed to 90^*0 for 4 hours. The mixture was cooled lo ambicm temperature and the thionyl 
chloride was evaporated. There was thus obtained 6-acetoxy-4-chloro-7- 
methoxyquinazoline. hydrochloride salt, which was used without further purification. 

A mixture of the material so obtained. 3-chloro-4-tluoroaiiiline (9.33 g) and 
isopropanol (420 mH was stirred and heated to 90°C for 5 hours. The mixture was cooled to 
ambient temperature and the precipitate was isolated, washed m turn with isopropanol and 
methanol and then dried. There was thus obtained 

6-acetoxy-4-(3'-chloro-4'-fluoroanilino)-7-methoxyquina2oline hydrochloride salt ( 14 g. 
56%): 

NMR Spectrum: 2,4 (s, 3H). 4.0 (s. 3H)- 7.5 (t. IH). 7.6 (s. IHi. 7.75 (m. IH). 8.05 (m. IHV 
8.8 (s, IH), 8.95 (s. IH), 11.5 (broad s. IH). 

A concentrated aqueous annmonium hydroxide solution (30% weight/volume, 
7.25 ml) was added to a stirred mixture of the material so obtained and methanol (520 ml). 
The mixture was stirred at ambient temperature for 1 7 hours and then heated to 1 00°C for 1 .5 
hours. The mixture was cooled and the precipitate was isolated and dried. There was thus 
obtained 4-(3*-chloro-4'.nuoroanilino)-6-hydroxN w-methoxyqumazolinc (10.62 g. P5°-o). 

m.p. >270°C (decomposes): 

NMR Spectrum: 4.0 (s. 3H). 7.2 (s. IH). 7.4 ii. IH). -.8 (<. IH,. 7.S5 inv IH). 8.2 im. IH). 
8.5 (s, IH), 9.45 (s. IH). 9.65 (s. IH). 

A mixture of 4-( 3'-chloro-4'-nuoroanilmo }-6-hydrox> -7-meihoxyquina2oline 
(1-14 g). 2-(pyrro!idin-l-yl)eih>-l chloride hydrochloride (0.60" g). potassium carbonate (? g) 
and DN4F (28.5 mh was stirred and heated to Q()"-C lor 5 hour^ The mixture was cooled to 
ambient temperature and poured into water. The precipitate uiis isolated, dried and purified 
by column chromatographv usmg a 1 mixuire oi mcth> ienc chlondc and methanol a^ eluent. 
The material so obtained v^as rccrysialliscd irom cthanol Thcr.^ uas thus obtained 
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4-(3'-chioro-4'-nuoroanilino)-7-meihoxy-6-(2-pyrToliclin- 1 -yleihoxy )quinazoline (0.8 1 3 g, 
55%), m.p. 187-1 88°C; 

NMR Specimm: 1 .7 (m. 4H). 2.6 ^m. 4H). 2.9 (i. 2H). 3.9 (s. 3H). 4.2 (i. 2H). 7.2 (s. IH), 7.4 
(t, IH). 7.8 (m.2H). 8.1 (m. IH). 8.5 is. IH). 9.5(s. IH): 
Elemental Analysis: Found C. 60.1; H. 5.4: N. 13.4; 
C;iH,:ClFN40; requires C. 60.5; H. 5.3; N. 13.4%. 

Example 3 

.A. mixture of 4-(3'-chloro-4'-fluoro::nilino)-6-hydroxy-7-methoxyquinazoline 
(1.62 g). 2-morpholinoethyl chloride hydrochloride (0.95 a), potassium carbonate (3.6 g) and 
DMF (40 ml) was stirred and heated to 90°C for 1 .5 hours. The mixture was cooled to 
ambient temperature and poured into water. The precipitate was isolated, dried and purified 
by column chromatography usmc a 9:1 mixture of methylene chloride and methanol as eluent. 
The material so obtained was recr>'StaUised from isopropanol. There was thus obtained 
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(2-morpholinoethoxy)quinazoline (1.2 g, 55%). 

m.p. 229-230''C; 

NMR Spectrum: 2.6 (m. 4H). 2.85 (t. 2H). 3.6 (m. 4H). 3.9 (s. ?H). 4.3 (t. 2H). 7.2 (s, IH). 
7.4 (t. IH). 7.8 (m. 2H). 8.1 (m. 1H\ 8.5 (s. IHl. 9.5 (s. IHV. 
Elemental .Analysis: Found C. 57.5: H. 4.9; K. 12.7; 
C:,H:.CIFNjO. 0.25H.O requires C. 57,6: H. 5.1: N. 12.8°-o. 



Example 4 

A mixture of 1 -methylpiperazine (43 ml). b-i2-bromoeihoxy t-4-(3 -chloro- 
4'-nuoroaiiilino)-7-meihoxyquinazoline (1 .6 u) and eihanoi (48 mi) uas stirred and heated to 
reflux for 20 hours. The mixture was evaporated and the residue was purified by column 
chromatography using a 4:1 mixture of methylene chloride and methanol as eluent. The 
material so obtained was dissolved in a mixture of methylene chloride and methanol and a 
saturated aqueous sodium bicarbonate solution was added The mixture was stirred and 
healed lo retlux. The mixture was cooled lo ambieni temperature and the prccipiiaie was 
i.solatcd and dried. There was thus obtained 4-( 3'-chlor<-4 -nuoroaniiinu )-T- 
melhoxy-6-12-(4-methvlpipcra7.in-l-yl)cihox> |quma7.olmc t d ^'.^<^ g. m.p 88-^)rC. 
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NMR Specmim: 2.15 (s. 3H), 2.3 (broad m. 4H). 2.5 (broad m. 4H), 2.8 (t, 2H), 3.9 (s, 3H), 
4.2 (t, 2H), 7.2 (s, IH), 7.4 (t, IH), 7.8 (m, 2H), 8.1 (m, IH). 8.5 (s, IH), 9.5 (s, IH); 
Elemental Analysis: Found C, 57.3; H, 5.6; N, 15.1; 
C22H25CIFN5O2 0.75HnO requires C, 57.5: H. 5.8: N, 15.2%. 

The 6-(2-bromoethoxy)-4-(3'-chloro-4'-fluoroanilino)-7-nneihoxyquinazoUne used 
as a starting material was obtained as folio ws:- 

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquina2oline 
(10 g), L2-dibromoethane (27 ml), potassium carbonate (20 g) and DMF (1 litre) was stirred 
and heated to 85°C for 2.5 hours. The mixture was filtered and the filtrate was evaporated. 
The residue was purified by column chromatography using ethyl acetate as eluent. There was 
thus obtained 6-(2-bromoethoxy)-4-(3'-chloro- 4'-fluoroanilino)-7-meihoxyquina2oline (10.26 
g, 77%), m.p. 232°C (decomposes): 

NMR Spectrum: 3.9 (m. 2H), 3.95 (s, 3H), 4.5 (m. 2H), 7.2 (s. 1 H). 7.4 (t, IHl. 7.75 (m, IH), 
7.85 (s, IH). 8.1 (m. IH), 8.5 (s. IH). 9.5 (s, IH): 
Elemental Analysis: Found C, 48.0; H, 3.3; N, 9.8; 
CpHMBrClFN.O. requires C, 47.9: H. 3.3; N. 9.8%. 

A mixture of di-(2-methoxyethynamine (1.66 ml). 6-( 2-bromoeihoNy )-4-f 3'- 
chloro-4'-fluoroanilino)-7-methoxyqumazoline ( 1.6 uj and eihanol (48 mi) was stirred and 
heated to reflux for IS hours. A second ponion (0.55 ml) of di-(2-meihoxyethyhamine was 
added and the mixture was heated to reflux for a further 1 8 hours. The mixture was 
evaporated and the residue was panitioned between ethyl acetate and a saturated aqueous 
sodium bicarbonate solution. The organic phase was dried (>Ja.SOj) and evaporated. The 
residue was purified by column chromatography using a 97:3 mixture of meih> lene chloride 
and methanol as eluent. The material so obtained was dissolved in isopropanoL water was 
added and the mixture was .stirred for 1 hour. The precipitate uas isolaicd and dried. There 
was thus obtained 4-(3'-chloro-4'.fluoroanilino)-7-metho\> -6- 1 2-|di-i Z-mcihow - 
eth>"Uamino|eiho\\ tquinazoline (0.95 u. 53°o). m.p. 73-74'-C . 
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NMR Spectrum: 2.6 (t. 4H), 3.05 (:. 2H), 3.25 (s, 6H), 3.45 (i. 4H). 3.95 (s. 3H). 4.2 (t. 2H). 
7.2 (s. IH). 7.4 (t. IH). 7.8(m, 2H), 8.1 (m. 1 H). 8.5 (s. IH). 9.5 (s. IH): 
Elemental Analysis: Found C. 56.2: H. 6.2; N. 1 1 .3; 
C:3H2gClFN40, 0.7H:O requires C. 56.2: H. 6.0: N, 1 1 .4%. 

Fxample 6 

A mixture of 4-(3'-chloro-4'-nuoroanilino)-6-hydroxy-7-meihoxyquina2oline 
(3 g). 2-dimethylaminoethyl chloride hydrochloride (1 .5 g), potassium carbonaie (7.5 g) and 
DMF (60 ml) was stirred and heated to 80°C for 5 hours. The mixture was cooled to ambient 
temperature and poured into water. The precipitate was isolated and dried. The material so 
obtained was purified by column chromatography using a 9:1 mixture of methylene chloride 
and methanol as eluenl. The material so obtained was triturated under diethyl ether and 
recr>'Stallised from aqueous ethanol. There was thus obtained 

4-(3"-chloro-4'-fluoroanilino)-6-(2-dimeihylaminoethoxy )-7-methoxyqumazoline (1 .7 g. 
46%), m.p. 133-135°C: 

NMR Spectrum: 2.3 (s. 6H), 2.75 (t. 2H), 4.0 (s. 3H). 4.25 (t. 2H), 7.2 (s. 1 H). 7.3 (m. 2H), 
7.4 (t. IH). 8.1 (m. 2H). 8.5 (s. IH). 9.5 (broad s. IH): 
Elemental Analysis: Found C. 58.2; H. 5.2: N. 14.3: 
C,oH:oC!FN,0: requires C. 58.4; H. 5.1; N. 14.3%. 

F.xampic 7 

.A mixture or4-{3'-chloro-4'-fluoroanilinol-6-hydrox\ -7-meihox> quinazolinc 
0 -5 g). 2-diethylaminoethyl chloride hydrochloride (0.82 g). potassium carbonate (3.5 c) and 
DMF (38 ml) was stirred and heated to 90°C for 2 hours. The mixture was cooled to ambient 
temperature and poured onto ice (75 ml). The precipitate was isolated, rccrysiallised from a 
2:1 mixture of isopropanol and water and dried. There was thus obtained 
4-(3'-chloro-4'-nuoroanilinoi-6- ( 2-dicihylaminoethoxy i-7-meihoxyquinazolmc (0.98 
50%). m.p. 1 54-156='C: 

NMR Spectrum: l .Utt.hlh. 2.6 ( m. 4H K 2.9 ( t. 211). 3.^'(.^. 311). 4.2 (i. 21 i). 7.2 (s. llli. 7.4 
(t. 111). 7.8 (m. 211). S 1 (ni. Ill ). S.5 (s. 1 H ). "5 i^. 1 H >. 



wo 96/33980 ^ g PCT/GB96/0096 1 

Elemental Analysis: Found C, 60.0: H, 5.7: N. 13.2; 
C.,H24C1FN402 requires C, 60.2: H, 5.8; N, 13.4%. 

Ex am ple $ 

A mixture of 4-(2\4'-difluoroanilino)-6-hydroxy-7-methoxyquina2oline ( 1 .36 g). 
_3-dimethylaminopropyl chloride hydrochloride (0.82 g). potassium carbonate (3 g) and DMF 
(50 ml) was stirred and heated to SO^^C for 4 hours. The mixture was cooled to ambient 
temperature and partitioned between ethyl acetate and water. The organic phase was washed 
with water, dried (MgS04) and evaporated. The residue was triturated under a mixture of 
hexane and ethyl acetate. There was thus obtained 4-f2\4'-difluoroanilino)-6-(3- 
dimethylaminopropoxy)-7-methoxyquinazoUne (0.56 g. 32° o). m.p. 131-1 34°C: 
NMR Spectrum: 1.85-2.05 (m. 2H). 2.35 (s. 6H). 2.42 (L 2H). 3.95 (s. 3H). 4.16 (i. 2H). 7.13 
(m. IH), 7.16 (s. IH), 7.35 (m. IH). 7.55 (m. IH). 7.75 (s. IH). 8,3 (s. IH). 9.5 (broad s. IH): 
Elemental Analysis: Found C. 60.9: H, 5.7; N. 14.1: 
C20H22F.N4O: 0.3H.O requires C. 61.0: H, 5.7: N, 14.2%. 

The 4-C2'.4*-difluoroanilino)-6-hydroxy-7-methoxyquinazoline used as a starting 

material was obtained as follows :- 

A mixture of 6-aceiox>--4-chloro-7-methox>*quma2oline hydrochloride (5.4 g). 
2.4-difluoroaniline (2.5 mh and isopropanol (100 mli was stirred and heated 10 reOux for 2 
hours. The precipitate was isolated, washed wuh acetone and with diethyl ether and dried. 
There was thus obtained 6-aceioxy-4-(2'.4'-difluoroanilino i-7-inethox> quinazoline 
hydrochloride (3.9 g, 53%). m.p. 207-21 O^C: 

NMR Spectrum: 2.4 (s. 3H), 4.05 (s. 3H). 7.25 (m. IH). 7.48 (m. IH). 7.55 (s. IH). 7.63 tm. 
IH). 8.7 (s. IH), 8.85 (s. IH). 1 1.6 (broad s. IH). 

A mixture of a ponion (3.7 g) of the material so obtamed. a concentrated aqueous 
ammonium hydroxide solution (30°o weight'voiume. 2 ml) and methanol ( 140 mh wa^; stirred 
at ambient temperature ibr 2 hours. The precipitate was isolated and cashed \Mih dieth\ l 
ether. There was thus obtained 4-( 2\4"-dinuoroanilino )-(>-ii> dro\> -"-meiho\>'quinazolme 
(1.3 g. 40%): 
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NMR Spectrum; 3.97 (s. 3H). 7.1 (m. IHl. 7.2 (s. IH). 7.54 ^m. IH). 7.67 (s. IH). 8.3 (s. IH). 
9.3 (s, IH). 9.65 (broad s. IH). 



Fxample 9 

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-(2.3-epoxypropoxy)- 
7-methoxyquinazoline (2 g), morpholine (0.5 ml) and isopropanol (20 ml) was stirred and 
heated to reflux for 1 hour. The mixture was cooled to ambient temperature and evaporated. 
The residue was purified by column chromatography using a 9:1 mixture of methylene 
chloride and methanol as eluent. The material so obtained was recp,'stallised from ethyl 
acetate. There was thus obtained 4-(3'-chloro-4'-nuoroanilino)-6-(2-hydraxy- 

3-morpholinopropoxy)-7-methoxyquinazoline (1.4 g. 57%). m.p. 206-207='C: 

NMR Spectrum: 2.5 (broad m. 6H). 3.6 (t. 4H). 3.9 is. 3H). 4.1 (broad m. 3H). 5.0 (broad m. 

IH). 7.2 (s. IH). 7.4 (I. IH). 7.S (m. 2H). 8.1 (m. IH). 8.5 is. IH). 9.5 (s. IH): 

Elemental Analysis; Found C. 57.0: H. 5.2; N. 1 1.9; 

Cn,H24ClFN40a requires C. 57.1; H. 5.2; N. 12.1%. 

The 4-(3'-chloro-4'-nuoroani!ino)-6-(2,3-epoxypropoxy)-7-methoxyquinazoline 

used as a sianing material was obtained as foUows:- 

mixture of 4-(3'-chloro-4'-fluoroanilinoj-6-hydro\y-7-methoxyquinazoline 
(5 g). 2.3-epoxypropyl bromide ( 1 .6 ml), potassium carbonate (5 g) and DMSO (50 mil was 
surred at ambient temperature for 16 hours. The mixture was poured onto a mixture of ice 
and water. The precipitate was isolated, washed uith water and dried. There was thus 

obtained the required starting material which was used without further purification and gave 

the following characterising data;- 

m.p. 1 25-126°C (decomposesl: 

NMR Spectrum: 2. S (m. IH). 2.9(m. IH). 3.5(m. 1 H). 4.0 (s. 3H ). 4. 1 (m. IH). 4.5(m. IH). 
7.2 (s. IH). 7.4 (I. IH). 7.8 (m. IH). 7.85 (s. IH). S.l im. IH). 8.5 (s. IH). 9.5 is. IHi 
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Example IC 

A mixture of morpholine (13.75 mh. 6-(3-bromopropoxy)-4- 
(3'-chloro-4'-nuoroanilino)-7-methoxyquinazoline (2.94 g) and DMF (67 ml) was stirred at 
ambient temperature for 30 minutes. The mixture was panitioned between ethyl acetate and 
water. The organic phase was washed with a saturated aqueous sodium bicarbonate solution 
and with brine, dried CNa^SOj) and evaporated. The residue was purified by column 
chromatography using a 9:1 mixture of methylene chloride and methanol as elueni. The 
material so obtained was recp,'stallised from toluene. There was thus obtained 
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)qumazoline (0.78 g, 27%); 
NMR Spectrum: 2.0 (m. 2HV 2.45 (m. 6H\ 3.6 (m. 4H). 3.95 (s. 3H). 4.2 (i. 2H). 7.2 is. IH). 
7.4 (t. IH). 7.8 (m. 2H). 8.1 (m. IH). 8.5 (s. IH). 9.5 (s. IH). 

The 6-(3-bromopropoxy )-4-(3"-chloro-4'-fluoroanilino )-7-methoxyquinazoline 

used as a starting material was obtained as follows:- 

A mixture of 4-(3'-chloro-4'.nuoroanilino'>-6-hydroxy-7-methoxyquinazoline 

(2 g). 1.3-dibromopropane (6.36 ml), potassium carbonate (4 g) and DMF (200 ml) was 
stirred at ambient temperature for 1 hour. The mixture was filtered and the filtrate was 
evaporated. The residue was puritled by column chromatography using ethyl acetate as 
eluent. There was thus obtained 6-(3-bromopropoxy)-4-(3'-chloro-4'-nuoroaniiino)-7- 
methoxyquinazoline in quantitative yield which was used without further purification: 
NMR Spectrum: 2.4 (m. 211). 3.7 ii. 2H!. 3.95 (s. 3H). 4.3 (i. 2Hi. 7.2 (s. IH). 7.4 (i. IH). 7.S 
(m. 2H). 8.1 (m. IH). 8.5 ts. 1 Hi. 9.5 is. IH). 

F.\amnle 1 1 

A mixture of morpholine (0.17 ml). 6-(2-bromoeihoxy )-4-(3•-chloro-4•- 
fluoroanillno)-7-melhoxvquinazoline (0.4 c) and ethanol (12 mil was stirred and heated to 
reflux lor 27 hours. The mixture was evaporated and the residue was pariuioned between 
ethyl acetate and waicr. The organic phase was washed with water and wuh brine, dried 
iNa,SOj) and evaporated. The residue was purified by column chromaio-^rapln usint: a V: 1 
mixture of meiiiylene cbjoride and methanol as eluent. There was thus obtained 
4-(3 -chloro--'-tluoroaniiinoi-~-meihoNN-6-(:-morphoimoeiho.\y)quina/i>!ine in 14 -j. ."-r"..!. 
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NMR Spectmm: 2.6 (m. 4H). 2.85 (i. 2H). 3.6 (m. 4H). 3.9 (s. 3H). 4,3 (i. 2H). 7.2 (s. IH). 
7.4 (t. IH). 7.8 (m. 2H). 8.1 (m. IH). 8.5 (s. IH). 9.5 (s. IH). 

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline 
(1.1 g). 3-diethylaminopropyl chloride hydrochloride (0.7 g). potassium car.bonaie (3 g) and 
DMF (30 ml) was stirred and heated to 80°C for 3 hours. The mixture was cooled to ambient 
temperature and filtered. The filtrate was evaporated and the residue was purified by column 
chromatography using a 4:1 mixture of methylene chloride and methanol as eluent. The 
material so obtained was triturated under a 5:1 mixture of methanol and water. The solid so 
obtained was dried. There was thus obtained 4-(3'-chloro-4'- tluoroaniiino )-6- 
( 3-diethylaminopropo.xy )-7-meihoxyquina2oline ( i .03 70%): 

NMR Spectrum: 0.95,(1. 6H). 1.9 (m. 2H). 2.5 im. 6H)- 3.05 (s. 3H). 4.2 it. 2H). 7.2 (s. IH). 
7.4 (t. lHV7.8(m. 2H),8.1 (m. IH). 8.5(5. IH). 9.5(s. IH). 
Elemental Analysis: Found C. 59.4: H. 6.2: N. 12.5: 
C^oH^eClFN^O: 0.7H:O requires C. 59.4: H. 6.2: N. 12.6%. 

Fxample 1? 

.A. mixture of 4-( 3'-chloro-4'-tluoroanilino )-6-hydrox> -7-methoxyquinazolint; 
(1.28 c). 3-(pyrTolidin-l-yliprop>i chioride hydrochloride ( Chenv ^bij- . SI- 5"T36: 1.5 c). 
potassium carbonate (2,8 u) and DMF (20 ml . was siirred and heated to S0='C for 5 hours. 
The mixture was cooL-d lo ambient temperature and paniiioncd between ethvl acetate and 
water. The organic phase was washed with water, dried (MgSOj and evaporated. The 
residue was purified by column chromatography using a 20:3 mixture of meth>lene chloride 
and methanol as eluent. The material so obtained (1,1 g > was triturated under ethyl acetate to 
give 4-(3'-chloro-4'-nuoroanilino)-7-methox>-6-(3-pyrrolidin-l-> ipropoNy)quinazoline 
(0.094 g). The organic .solution was evaporated and the residual solid ^^as recr> stallised from 
accionurilc. There ^^as thus obtained a second crop 1 0.^5 g) c-f the same produc: The 
material gave the following charactensinL: dau - 
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NMR Spectmm: 1 .95 (m, 3.3 (m. 6H). 3.95 (s, 3H). 4.3 (t. 2H), 7.2 (s. IH), 7.4 (t, IH), 
7.9 (m, IH). 8.1 (s, IH). 8.2 (m, IH), 8.5fs. IH), 9^.8 (broad s. IH): 
Elemental Analysis: F<^nd C, 61.0: H, 5.7; N, 13.1; 
C::H.,C!FN40. requires C. 61.3: H. 5.6: N\ 13.0%. 

Examp]? 14 

A mixture of 4-(2',4'-difluoroaniIino)-6-hydroxy-7-methoxyquina2oline C2.5 g), 
3-morpholinopropyl chloride hydrochloride { 1 .6 g), potassium carbonate (6 c} and DMF (100 
ml) was stirred and heated to 60°C for 1 hour. The mixture was cooled to ambieni 
temperature and partitioned between ethyl acetate and water. The organic phase was washed 
with water and with bnne. dried (MgS04) and evaporated. The residue was purified by 
column chromatography using a 9:1 mixture of methylene chloride and methanol as eluent. 
There was thus obtained 4-(2'.4'-difluoroanilino)-7-meihoxy-6-( 3-morpholinopropo.\y 
quinazoline (1.05 g, 30%). m.p. 151-153''C: 

NMR Spectrum: 2.0 (m. 2H), 2.35-2.67 (m, 6H), 3.58 (t. 2H). 3.94 (s. 3H). 4.16 u. 2H), 7.13 
(m, IH), 7.16(s, IH). 7.33 (m. IH), 7.54 (m, IH). 7.78 (s, IH). 8.1 (s. IHl. 9.4 (broad s, IH); 
Elemental Analysis: Found C, 61.4: H, 5.5: N. 12.8; 
C-H.^F.N.O. requires C. 61.4: H. 5.6: N. 13.0%. 

Example 15 

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydrox> -7-metho\vquma2olme 
(1.24 g). 2-('imidazol-l-yl)ethyl chloride (European Patent .Application \*o. 0421210: 2.51 g). 
potassium carbonate ( 1 .5 g) and DMF (3 1 ml ) was stirred and heated to QO'C for 4 hours and 
then stored at ambient temperature for 16 hours. The mixture was poured mio a mixture of 
ice and water. The precipitate was isolated, dried and purified by column chromatography 
using a 9:1 mixture of methylene chloride and methanol as eluent. The solid so obtained was 
triturated under methanol. There was thus obtained 4-i 3'-chloro-i'-lluoroaniiino i-r^- 
{2-imida2oM -> lctho\> )-7-meihoxyquinazolinc (0.55 l:. 34°o). m.p 2/^^-24 1 C . 
NMR Spectrum: 4.0 is. 31 i I. 4.4 (t. 2Hl. 4.5 ( i. 211 ). 6.^ i s. " 2 l^. :ili. i^. Uli. 7 4 (i 
IHi. 7.7 (s. 111). ".^5 im. 111). 7.8 (s. IHi. 8.1 (m. IHi. S.5 is. llh. w 5 1 1 1 1. 
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Elemental Analysis: Found C, 57.5: H, 4.3; N. 16.7; 
C2oHi7ClFN502 requires 58.0; H. 4.1; N. 16.9%. 

Example 16 

A mixture of imidazole (0.128 g). 6-(2-bromoeihoxy)-4-(3'-chloro- 
4'-nuoroanilino)-7-methoxyquinazoUne (0.4 g) and eihanol (12 ml) was stirred and heated lo 
reflux for 66 hours. The mixture was evaporated and the residue was partitioned between 
ethyl acetate and water. The organic phase was washed with water, dried (Na:>S04) and 
evaporated. The residue was purified by column chromatography using a 9:1 mixture of 
methylene chloride and methanol as eluent. There was thus obtained 

4-(3'-chloro-4'-fiuoroanilino)-6-(2-imidazol-l-ylethoxy)-7-methoxyqumazoline (0.13 g, 33%): 
NMR Spectrum: 4.0 (s. 3H). 4.4 (t. 2H). 4.5 (i. 2H). 6.9 (s. IH). 7.2 (s. IH). 7.3 (s. IH). 7.4 (t. 
lH).7.7(s, lH).7.75(m. lH).7.8(s. 1H),8.1 tm. lH).8.5(s. 1H).9.5(S. IH). 

Example 1? 

A mixture of 4-(3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline 
(2 g), 3-dimethylaminopropyl chloride hydrochloride (0.99 g). potassium carbonate (5 g) and 
DMF (100 ml) was stirred and healed to 90''C for 2 hours. The mixture was cooled to 
ambient temperature and poured mto water. The precipuaie was isolated and recrysiallised 
from toluene. The resultant solid was purified by column chromatography using increasingl> 
polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 4-(3'- 
chloro-4'-nuoroanilino)-6-{ 3-dimcihyiaminopropoxy H7-meihoxyquinazolinc (0.97 g): 

NMR Spectrum: 1.05 (m. 2H). 2.2 (s. 6H l 2.45 (t. 2H). 3.95 (s. 3H). 4.18 {t. 2H). 7.2 is, 1 H ). 

7.42 (t. IH). 7.8 <m. 2H). 8. 1 2 ( m. 1 H). 8.5 i s. 1 H ). 9.5 is. IH): 

Elemental .^naK'sis: Found C. 5'^.1 : H. 5.3: N. 13.6: 

Cv,H::ClFN,0: requires C. 5^.3: H. 5.5: N. 13.8%. 

Rxamplc IH 

A mixture oi' 4-( 3'.4'-di jluoroanilmu i-*-hvdrox> .7-meihox> qumazolmc 1 1 .8 l). 
.^^-dimclhvlamin{>rrop>i chtonJc In Jrochloruc iO - i. potassium carbonate (4.5 l: i and 
[)Mi (^Mi ml) uas surrcJ and hcatcJ lo won- 1 hour The mixture u a> cooled to ambicni 
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lemperature and poured into water. The resultant precipitate was isolated and purified by 
column chromatography using a 4:1 mixture of methylene chloride and methanol as eluent. 
The material so obtained was recn'Stallised from toluene. There was thus obtained 4-(3\4*- 
difluoroanilino)-6-f3-dimethylaminopropoxy)-7-methoxyquinazoline (0.93 g); 
NMR Spectrum: 2.0 (m, 2H). 2.2 (s. 6H), 2.45 (m, 2H). 3.9 (s. 3H), 4.2 (t. 2H), 7.2 (s, IH), 
7.4 (m, IH), 7.55 (m, IH). 7.8 (s. IH), 8.05 (m, IH), 8.5 (s. IH). 9.55 (broad s. IH); 
Elemental Analysis: Found C. 61.6: H, 5.7; N. 14.1: 
requires C, 61.8: H, 5.7; N, 14.4%. 
The 4-(3\4'-difluoroaniIino)-6-hydroxy-7-methoxyquina2oline used as a staning 
material was obtained as foUows:- 

A mixture of 6-acetoxy-4-chloro-7-methoxyquina2oline hydrochloride [obtained from 
6-acetoxy-7-methoxy-3.4-dihydroquina2olin-4-one (6 g) and thionyl chloride (87 ml)]. 
3,4-difluoroaniline (2.9 ml) and isopropanol ( 170 ml) w-as stirred and heated 10 reflux for 4 
hours. The precipitate was isolated, washed with isopropanol and dried. There was thus 
obtained 6-acetoxy-4-(3'.4'-difluoroanilino)-7-methoxyquina2oline hydrochloride (7.5 g); 
NMR Spectrum: 2.4 (s, 3H), 4.0 (s, 3H), 7.45-7.6 (m, 3H), 7.95 (m. IH). 8.8 (s, IH), 8.95 
(s, IH), 1 1.5 (broad s, IH). . 

A mixture of the material so obtained, a concentrated aqueous ammonium hydroxide 
solution (30% weight/volume. 3.9 ml) and methanol (280 ml) was stirred ai ambient 
temperature for 20 hours. The precipitate was isolated and v\ashed with methanol. There was 
thus obtained 4-(3'.4'-difluoroanilino)-6-hydroxy-7-methoxyqumazotine (5.5 g): 
NMR Spectrum: 4,0 (s. 3H). 7.2 (s. IH). 7.4 (q. IH). 7.65 (m. IH). 7.S (s. I H i. <S.l (m. IHl. 
8.45 (s. IH). 9.45(s. IH). 9.6(s. IH). 

Ex^mpte 19 

A mixture of 4-('?'.4'-difluoroanilino)-6-hydroxy-7-methoxyquina2oimc ( 1.2 e). 
3-morpholinopropyl chloride (0.72 g), potassium carbonate (2 lii and DMF (3U ml) v^as 
stirred and heated to 80°C for 2 hours. A further portion (0.3 l: 1 of 3-morph(>l]noprop> I 
chloride was added and the mixture was heated to 80°C ibr a further : incurs. The mixture 
was cooled \o ambieni temperature, flhered and the j'lltraie \^as e\ ap(>r:neJ. The residue was 
purified b> column chromaioeraph> usine a 4:1 mixture of eilnl jceuiie and methanol as 
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eluenl. There was thus obiained 4-(3'.4'-difluoroanilino.)-7-meihoxy-6-(3- 
morpholinopropoxy)quina2oline (0.84 g); 

NMR Spectrum: 2.0 (m, 2H), 3.6 (t. 4H), 3.95 (s. 3H). 4.2 (t. 2H), 7.2 (s, IH). 7.4 (m. IH). 
7.57 (m, IH). 7.82 (s. IH). 8.05 (m. IH). 8.48 (s. IH). 9.55 (s. IH); 
Elemental .Analysis: Found C. 61 .1; H. 5.4: N, 12.8: 
C::H24F:NjO, requires C. 61 .4: H. 5.6: N. 13.0%. 

F-xample 20 

A mixture of 4-(3',4'-difluoroanilino)-6-hydroxy-7-methoxYquinazolme (1.2 g). 
3-diethylaminopropyl chloride hydrochloride (0.81 g). potassium carbonate (3.5 g) and DMF 
(30 ml) was stirred and heated to 80°C for 2 hours. The mixture was cooled to ambient 
temperature, filtered and evaporated. The residue was punt'ied by column chromatography 
using, a 4: 1 mixture of methylene chloride and methanol as eluem. There was thus obtamed 
6-(3-diethylaminopropoxy)-4-(3'.4'-dinuoroanilino)-7-methoxyqumazolme ( 1.14 g): 
NMR Spectrum: 0.8 (t. 6H). 1.8 (m. 2H). 3.78 (s. 3H). 4.0 (t. 2H). 7.1 (s. IH). 7.3 im. IH). 
7.45 (m, IH). 7.65 (s. IH). 7.9 (m. IH). 8.34 (s, IH). 9.4 (broad s. IH): 
Elemental Analysis: Found C. 63.4: H. 6.3: N. 13.6: 
C;;H:>6F.N40; requires C. 63.4; H. 6.3; N. 1 3.5%. 

F,^amp^e 21 

A mi.xture of 4-( 3'-chloro-4'-nuoroanilino )-6-hydroNy-7-meiho\yqumazoline (1.2 
3-ptpendinopropyl chior.dc hydrochloride (U.82 -^i. potassium carbon:ite i3 g. and DMF (3n 
ml) was stirred and heated to SO^C for 2 hours. The mixture vsas cooled to ambient 
temperature, filtered and evaporated. The residue was purified by column chromaioeraph>- 
using a 9:1 mixture of methylene chloride and methanol as eluent. The solid so obtained was 
triturated under diethyl ether. There was thus obtained 4-r3'-chloro-4 -tluoroanilmo )-7- 
methox> -(-'-(3-pipcridinopropox> iqumazolinc (0.94 ul; 

NMR Spectrum; l .4- 1 .7 (m. (.H i. 2 0 (m. 211 1. .05 ( s. 311 ). 4.2 . i. 21h. ".Zis. i H ). ".4 
(I. IHl. 7.S-K.0(m. 211). S 1 (m. 111). 8.5 (s. 111). ^^^^(^. IHi- 
F.lcmcnial Analysis: i ound C. (>1.S; 11. 5..S; N. \ 2.b. 
C:-.H>„C1FN,(): requires C. 62.1 . 11. 5 S. \Z 
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Exampk 22 

A mixture of 4-f3'-chloro-4'-fluoroanilino)-6-hydroxy-7-methoxyquinazoline (1.5 g), 

2- pipendinoethyl chloride hydrochloride (0.86 g), potassium carbonate (3 g) and DMF (40 
ml) was stirred and heated to QO'^C for 1 hour. The mixture was cooled to ambient 
temperature and filtered. The filtrate was evaporated and the residue was purified by column 
chromatography using a 9:1 mixture of methylene chloride and methanol as elueni. The 
material so obtained was recr>'stallised from toluene. There was thus obtained 4-(3'-chloro-4'- 
nuoroanilino)-7-methoxy-6-(2-piperidinoethoxy)quinazoHne (0.77 g); 

NMR Spectrum: 1 .3-1 .6 (m, 6H), 2.8 (t. 2H), 3.95 (s, 3H), 4.25 (i. 2H), 7.2 (s. 1 H). 7.45 
(I, IH), 7.8 (m. 2H), 8T2 (m. IH). 8.48 (s. IHV 9.5 (s. IH): 
Elemental Analysis: Found C. 61.0: H. 5.7: N. 13.0: 
C2.H.4CIFN4O: requires C. 61.3: H. 5.6: N. 13.0%. 

Exampk 2? 

A mixture of 4-(3'-chloro-4'-nuoroanilino)-6-hydroxy-7-methoxyquina2oline (1.5 g), 

3- (imida2ol-l-yl)propyl chloride (0.67 g), potassium carbonate (3 g) and DMF (40 ml) was 
stirred and heated to 90^*0 for 1 hour. A second portion (0.12 g) of the propyl chloride was 
added and the mixture was heated to 90°C for a further hour. The mixture was cooled to 
ambient temperature, filtered and e\ aporated. The residue was purified by column 
chromatography usinc a 9:1 mixture of methylene chloride and methanol as elueni. There 
was thus obtained 4-('3'-chloro-4'-fluoroanilino)-6-(3-imidazoi-l-ylpropo.\>')-7- 
methoxyquinazoline (0.66 g): 

NMR Spectrum: 2.5 (m. 2H). 4.12 (s. 3H). 4.25 (t. 2H). 4.35 (t. 2H). 7.08 is. IH). 7.4 (d. 2H). 
7.6 (t, IH), 7.8 {s. IH). 7.95 (m. 2H). 8.25 (m. IH). 8.65 is. IH). 9.7 (broad s. IH): 
Elemental Analysis: Found C. 58.2: H. 4.6: N. 16.6: 
C:,H,qC1FN<0: 0.2H.O requires C. 58.5: H. 4.5: N. 16.2%. 

The 3-( imidazol- 1 -yl )prop> l chloride used as a siartini: material wa.s obtained as 
follows :- 

.-\ solution of imidazole ( 5.4 g} in DMF (20 ml ) wa.s added dron\^ise m a stirred 
mixture of sodium hydride |60°o dispersion in mmeral oil. 3./ l:: uhicii ua.s uasiied wwh 
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petroleum ether (b.p. 40-60°C)] in DMF (10 ml). The resultant solution was added to a 
solution of 3-bromochloropropane (13 g) in DMF (70 ml) which had been cooled in an ice 
bath. The mixture was stirred at 0°C for 1 hour. The mixture was poured into a saturated 
aqueous sodium bicarbonate solution. The resultant mixture was filtered and the filtrate was 
extracted with ethyl acetate. The organic extract was dried CNa,S04) and evaporated. The 
residue was purified by column chromatography using a 9; 1 mixture of methylene chloride 
and methanol as eluent. There was thus obtained 3-(imidazol-l-yl)propyl chloride (8.3 g); 
NMR Spectrum: 2.2 (m. 2H). 3.55 (t. 2H). 4.1 (t. 2H). 6.9 (s. IH). 7.18 (s. IH). 7.6 (s. IH). 

F\amplc 24 

A IM solution of hydrogen chloride in diethyl ether (65 ml) was added to a solution of 
4-(3'-chloro-4'-nuoroanilino)-7-methoxy-6-(3-morpholinopropoxy)quina2oiine (30.1 g) in 
diethyl ether (545 ml) and DMF (250 ml). The mixture was stirred ai ambient temperature for 
1 hour. The precipitate was isolated, washed wiih diethyl ether and dried. There was. thus 
obtained 4-{3"-chioro-4'-fluoroanilino)-7-methoxy-6-{3-morpholinopropoxy)quinazoline 

hydrochloride salt (32.1 g). m.p. 251-255'='C; 

NMR Spectrum: 2.3 (m. 2H). 3.2-3.4 (m. 6H). 3.9 (broad s. 4H). 3.95 is. 3H). 4.35 (t. 2H). 
7.22 (s. IHy 7.4 (t. IH). 7.9 (m. IH). 8.12 (s. IH). 8.2 (m. 1 H ). 8.55 (s. IH). 10.0 (s. IH): 
Elemental Analysis: Found C. 54.5; H. 5.3: N. 1 1 .7: 
C..H,,ClFNjC)-, IHCl 0.08H;O requires C. 54.5; H. 5.2; N. 1 1.6°o. 

F-xnmplc 25 

.A 1 M solution of hydrogen chloride in diethyl ether ( 15 ml) was added to a solution ot' 
4-(3'-chloro-4'-fluoroanilino)-7-methox>-6-(:^-morpholinopropoxy)quinazoline (2.2 g) in 
DMF (20 ml) and the mixture was stirred at ambient temperature tor 2 hours. The precipitate 
was isolated, washed with diethyl ether and dried under vacuum at 80=C. There was thus 
obtained 4-( .'^■-chloro-4'-nuoroanilino)-T-mcihoNy-h-i ?-morpholinoprooox> iquinazolinc 

dihydrochloridc salt (2.3 gi; 

NMR Spectrum; 2.> m^. 211). .VZ-.Vo im. (ill). 4 Dim. ~lli. 4 -5 d. 21l!. " 4 is. 111). " 55 (i. 

11-h. 7.S ini. nil. s. 15 (111. Hi). s.(> i>. nil. s 0 (,. nh. 
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Elemental. /uialysis: Found C, 50.7; H, 5.0: N. 10.5; CL 13.1: 
C..H24CIFN4O3 2HC1 requires C. 50.8: H. 5.0: N, 10.8: CI. 13.6%. 

Example 26 

A solution of L-f2R,3R)-(+)-iartaric acid (1 .03 g) in THF (50 ml) was added to a 
solution of 4-(3'-chloro-4*-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)quinazoline 
(1.53 g) in THF (100 ml) and the mixture was stirred at ambient .temperature for 2 hours. The 
mixture was filtered, washed with THF and dried. There was thus obtained 4-(3'-chloro-4'- 
fluoroaniUno)-7-methoxy-6-(3-morpholinopropoxy)quina2oline di-L-tanartc acid salt (2 g), 
m.p. 136-140°C (phase change at 1 1 1°C): 

NMR Spectrum: 2.2 (m. 2H). 2.5-2.6 (m. 6H). 3.6 (t. 4H), 3.95 (s. 3H). 4.2 (t. 2H). 4.3 (s. 
4H). 7.2 {s, IH). 7.45 (t, IH). 7.8 {m. 2H). 8.15 (m. IH). 8.5 (s. IH). 9.5 (s. IH): 
Elemental Analysis: Found 48.8: H. 5.2: N. 7.6: 
C..H.,C1FN403 2 tanaric acid requires C. 48.4: H. 4,6: N. 7.5%. 

Example 27 

A solution of fumaric acid (0.8 g) in a mixture of methylene chloride and DMF was 
added to a solution of 4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)- 
quinazoline ( 1 .5 g) in a mixture of methylene chloride ( 50 ml ) and sufficient DMF 10 
complete the dissolution. The mixture was stirred at ambient temperature tor 2 hours. The 
precipitate was isolated, washed with methylene chloride and dried. There was thus obtained 
4-(3'-chloro-4'-fluoroani!ino)-7-methoxy-6-(3-mOTpholinopropox>' jquinazoline difumanc acid 
salt (2.12 g), m.p. 199-201°C: 

NMR Spectrum: 2.0 (m. 2H). 2.5-2.7 (m. 6H). 3.6 (t. 4H), 3.95 (s. 3H), 4.2 (t. 2H), 6.6 
(s, 2H). 7.2 (.^. IH). 7.42 (t. 1H1. 7.8 (m. 2HV S.2 (m, IH). 8.48 (s. IH). 9.5 (s. IH): 
Elemental Analysis: Found C. 5 1 .8: H. 4.7:*N. 8.3: 
C-H.jClFNjO; 1 H.O : fumaric acid requires C. 5 1 .5: H. 5.2: N. S.0%. 

Example 28 

.A solution o\ 4-( 3'-chloro-4'-nuoroanilini^ )-7-mcihoN> ."^^-morphohnopropox) i- 
quinazolmc M 4 id m the niinimum \ olumc oi'THI" jn added to a sc^luiion ol ciinc acid 
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(1.5 g) in THF (30 ml). The resultant mixture was stirred at ambient temperature for 16 
hours. The precipitate was isolated and triturated under acetone. There was thus obtained 
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)quina2oline containing 1 .8 

equivalents of citric acid (1.3 g). m.p. 160-163°C: 

NMR Spectrum: 2.1 (m. 2HK 2.6-2.8 (m. 8H). 3.65 (t. 4H). 3.95 (s. 3H). 4.2 (l. 2H), 7.2 
(s. IH). 7.4 (t. IH). 7.8 (m. 2H). 8.2 (m. IH). 8.48 (s. 1 H). 9.6 (s. IH): 
Elemental Analysis: Found C. 50.0: H. 5.2; N. 7.2: 
C:;H24C1FN'40, 1.8 citric acid requires C. 49.7: H. 4.9: N. 7.1%. 

F.Tcample 29 

A solution of 4-(3'-chloro-4•-f^uoroanilino)-7-methoxy-6-^3-mo^pholinop^opoxyJ- 
quinazoline (5 g) in THF (250 ml ) was added to a stirred solution of methanesulphonic acid 
(2.4 g) m THF (100 ml). The resultant mixture was stirred at ambient temperature for 1 hour. 
The precipitate was isolated, slurred in acetone and re-isolated. There was thus obtained 
4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)quina2oline 

di-methanesulphonic acid sah (6.5 g). m.p. 242-245°C: 

NMR Spectrum: 2.3 (m. 2H). 2.45 (s. 6H). 3.0-3.8 fm. lOH), 4.1 (s. 3H), 4.35 (t, 2H), 7.4 
(s. IH). 7.55(t. IH). 7.75(m. IH). 8.0(m. IH). 8.15 (s. IH). 8.9(s. IH). 9.6(s. IH). 11.0 
(s. IH): 

Elemental .Analysis: Found C. 44. 1 : H. 5.2; N. 8.6; 

C:;H:jC1FNjO; I .IJH.O ZCH-.SO.H requires C. 45.7. H. 5.2; N. S.5%. 
F.xamplc 30 

A solution of 4-(3'-chloro-4'-nuoroanilinoi-7-methoxy-6-(3-morpholinopropoxy )- 
quinazoline ( 1 .5 g) in a mixture of DMA (10 ml) and methylene chloride (50 ml) was added 
to a mixture of concentrated sulphuric acid { 1 .5 m! ) and methylene chloride (20 ml ). The 
resultant mixture was stirred at ambient temperature for 16 hours. The precipitate was 
isolated, washed wuh acetone and dried. There vvas thus obtained 4-( 3 -chloro-4-- 
nuoroanilino)-7-incinox>-o-i.*-morpholinopropox> iquinazoline d. -sulphuric acid salt (2.7 g). 
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NMR Spectrum: 2.3 (m, 2H), 3.0-3.8 (m, lOH), 4.02 (s. 3H). 4.35 (i. 2H). 7.38 (s. IH). 7.53 
(t. IH), 7.77 (m, IH), 8.05 (m, IH), 8.15 (s. IH). 8.92 (s. IH): 
Elemental Analysis: Found C. 39.0; H. 4.2: N. 8.2: 

2H:0 2H,S04 requires C. 38.9: H. 4.75; N. 8.3%. 

pxample 31 

A solution of 4-ioiuenesulphonic acid monohydrate (1.12 g) in THF (20 ml) was 
added to a solution of 4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)- 
quinazoline (1 .3 g) in THF (60 ml). The resultant mixture was stirred at ambient temperature 
for 4 hours. The precipitate was isolated, washed in turn with THF and acetone and dried. 
There was thus obtained 4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)- 
quinazoline di-4-ioluenesuiphonic acid salt (1.54 g). m.p. 169-173°C; 
NMR Spectrum: 2.3 (m. 8H). 3.0-3.8 (m. lOH). 4.0 (s. 3H). 4.3 (t. 2H). 7.1 (d. 4H). 7.34 
(s. IH), 7.5 (d.4H). 7.54 (t. IH). 7.7 (m. IH). 7.95 (m. IH). 8.1 (s. IH). 8.9 (s. IH). 1 1.0 
(broad s. IH); 

Elemental Analysis: Found C, 52.8; H. 4.9; N. 6.8; 

C22H24CIFN.O3 1.5H;0 2CH3C6H4SO3H requires C. 52.8: H. 5.3; N. 6.85%. 
F.\amplc 32 

The followmg illustrate representative pharmaceutical dosage forms containing 
the compound of formula 1. or a phannnaceutically-acceptable salt thereof (hereafter compound 
X). for therapeutic or prophylactic use in humans: 

(a) Tablet 1 ma'tabigt 

Compound X 

Lactose Ph.Eur 182.75 

Croscarmellose sodium 

Maize starch paste (5% w a- paste 1 - --"^ 

Maenes'.vm stcaraic - 
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(b) Tablg\ 11 mgAablgt 

Compound X 50 

Laciose Ph.Eur 22375 

Croscanmellose sodium 6.0 

Maize starch 1 5.0 

Polyvinylpyrrolidone 2.25 

Magnesium stearaie 3.0 

(c) Tablet III mg/l^bici 

Compound X 1 -0 

Laciose Ph.Eur 93.25 

Croscarmellose sodium 4.0 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1 -0 

(d) Capsule mg/capsule 

Compound X ^ 0 

Lactose Ph. Eur 488. 

Magnesium stearate 1 -5 

(e) Iniection 1 (^0 ms^ml) 

Compound X 5.0% w/v 

1 M Sodium hydroxide solution 1 5.0% w/v 

O.IM Hydrochloric acid 

no adjust pH to 7.6) 

Polvethyiene glycol 400 ^-5% w/v 

W'aicr tor mieciion lo 100% 
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(g) 



Injection H (IQ mg/ml.) 

Compound X 1 .0% w/v 

Sodium phosphate BP 3.6% w/v 

0. 1 M Sodium hydroxide solution 1 5.0% v/v 

Water for injection to 1 00% 

Injection III (1 mg/'ml. buffered to pH6) 

Compound X 0.1% w/v 

Sodium phosphate BP 2.26% w/v 

Citric acid 0.38% w/\- 

Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 



Note 

The above formulations may be obtained by conventional procedtires well 
known in the pharmaceutical art. The tablets {a)-(c) may be enteric coated by conventional 
means, for example to provide a coaling of cellulose acetate phthalate. 
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CLAIM S 

1 . A quinazoline derivative of the formula I 




wherein n is 1. 2 or 3 and each is independently halogeno. trifluoromethyl or ( l-4C)alkyh 
R'^ is ( l-4C)alkox\-: and 

R' is di-[(l-40alkyl]amino-(2-4C)alkoxy. pyrrolidin-l-yl-(2-4C)alkoxy. 

piperidino-(2-4C)alkoxy. morpholino-(2-4C)alkoxy, piperazin-l-y]-f2-4C)alkoxy. 

4-( 1 -4C)alky Ipiperazin- 1 -yl-(2-4C)alkoxy . imidazol- 1 -y l-(2-4C)alkoxy . 

di-[( 1 -4C)alkoxy-(2-4C)alkyl]ammo-(2-4C)alkoxy. thianiorpholino-(2-4C)alkoxy, 

1 -oxolhiamorpholino-(2-4C)alkoxy or K 1 -dioxothiamorpholino-(2-4C)alkoxy, 

and wherein any of the above-mentioned R* substituents comprising a CH2 (methylene) group 

which is not attached to a N or O atom optionally bears on said CH^ group a hydroxy 

substituent: 

or a pharmaceuticalh -accepiable salt thereof. 

2. A quinazoline deri\-ative of the formula I as claimed in clatm 1 

wherein n is 1 . 2 or 3 and each R' is independently haloL!eno. irifluoromethyl or 

(l-4C)alkyl: 

R^ is (l-4C)alkoxy: and 

r' is di-[(l-4C)alkyl]amino-(2-4C)alkoxy. pyrrolidin- 1 -yI-(2-4C)alkoxy, 
pipendino-(2-40a!kox>'. morpholino-(2-4Clalkoxy, piperazin- 1 -yl-(2-4C)alkox\-. 
4-( 1 -4C )alkylpipera2in- 1 -yl-(2-4C)alkoxy, imidazol- 1 -> l-(2-4C)alko\\ or 
di-[( l-4C)alkoxy-(2-4C)alkyl]ammo-(2-4C)alkoxy. 

and wherein any of ihc abo\c-nieniioncd R' substnucnis comprismi] a ClU tnieih>-iene) eroup 
which is noi auachcd u> a N or O atom opiionall> bears on said CI U uroup a hydrox> 
substituent. 
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or a pharmaceutically-accepiable salt thereof. 

3. A quinazoline derivative of the formula I as claimed in claim 1 wherein (R")n is 
3'-fiuoro-4'-chloro or 3'-chloro-4'-fluoro: 

R*^ is methoxy: and 

R' is 2-dimethylaminoethoxy. 2-diethylajTiinoethoxy, 5-dimethylaminopropox\'. 
S-diethylaminopropoxy. 2-(pyrrolidin-l -yl)ethox\-. 3-(pyrTolidin-l -yl)propoxy, 
2-piperidinoethoxy. 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 
2-(4-methylpiperazin- 1 -yDethoxy, 2-{ imidazol- 1 -yl )ethox\ . 3-( imidazol- 1 -y 1 ipropoxy. 

2- [di-(2-methoxyethyl)amino]ethoxy or 3-morpholino-2-hydroxypropoxy: 
or a pharmaceuiically-acceptable mono- or di-acid-addition salt thereof. 

4. A quinazoline derivative of the formula 1 as claimed in claim 1 

wherein iR^)^ is 3'-chloro. 3'-bromo. 3'-meihyL 2'.4*-diiluoro. 2'.4'-dichloro. 3'.4'-difluoro. 
3'.4'-dichloro. 3'-nuoro-4'-chloro or 3'-chloro-4'-tluoro: 
R' is methoxy: and 

R' is 2-dimethylaminoethoxy, 2-diethylaminoethoxy. 3-dimethylammopropoxy. 

3- diethylaminopropoxy, 2-(pyrrolidin- 1 -yl)ethoxy. 5-(pyrrolidin- 1 -yl )propoxy, 
2-morpholinoethoxy, 3-morpholinopropoxy, 2-(4-methylpiperazin- 1 -yl }ethoxy, 

2- (imidazol- 1 -yl )ethox>-. 2-(di-(2-meihoxyeth> l )amino|ethoNy or 

3- morpholino-2-hydro\ypropox\-: 

or a pharmaceuiically-accepiable acid-addition salt ihcreol. 

5. A qumazoiine derivaii\ e ot thc iormula 1 as ciamicd m ciain'i 1 

wherem (R'),, is 3'-ch]oro. 3'-hromo. 3*-meth\ L 2'.4'-diiluoro. 2'.-l'-dichlorvi. 3'.4'-dinuoro. 
3'.4'-dichloro. 3'-nuoro-4*-chloro or 3'-chloro-4'-nuoro: 
R' is methox>-: and 

R' is 3-dimethylaminopropo\>-. 3-dieihylaminopropox> . 3-ip>Trolidin- 1 -\ 1 )propo\> . 
3-morpholinopropoN>' or 3-morpholino-'2-h> dro\>'propo\>-: 
or a pharmaccuncalK -acccpiablc acid-addition salt tiK*rcc>l. 

6. .A quinazolmc dLTi\'aii\'c tM'thc formula I as claimed in claim ! 
wherein ( R' is y.4'-ditluoro. 3'.4'-diclilorc^ 3 -1 luon>-4*-v:hltuu i>r ."^- -chioro-^'-fiuoro. 
R ' is mcihc^w . and 

\\' i> 3-mt^rphohnoprt^po\\ . 
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or a pharmaceutically-acceptable acid-addiiion salt thereof. 

7^ The quinazoline derivative of the formula I as claimed in claim 1 being:- 

4-(3^chloro-4'-nuoroanilino)-7-meihoxy-6-(2-pyrTolidin-l-ylethoxy)quinazoline 
or a pharmaceutically-acceptable acid-addition salt thereof. 

8. The quinazoline derivative of the formula 1 as claimed in claim 1 being:- 

4-(3'-chloro-4'-fluoroanilino)-7-methoxy-6-f2-morpholinoethoxy)quinazoline: 

or a pharmaceutically-acceptable acid-addition salt thereof. 

9_ The quinazoline derivative of the formula 1 as claimed in claim 1 being:- 

4-(3'-chloro-4'-fluoroanilino)-6-(3-diethy[aminopropoxy)-7-methoxyquinazoline; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

10. The quinazoline derivative of the formula I as claimed in claim 1 being:- 

4-( 3'-chloro-4'-nuoroanilino)-7-meihoxy-6-i 3-pyrTolidin- 1 -ylpropoxy iqumazoline; 
or a pharmaceutically-acceptable acid-addition salt ihereol. 

1 1^ The quinazoline derivative of the formula 1 as claimed in claim 1 being:- 

4-(3'-chloro-4'-fluoroanilino}-6-(3-dimethylaminopropoxy)-7-methoxyquina2oline: 
or a pharmaceutically-acceptable acid-addition salt thereof. 

12. The quinazoline derivative of the formula 1 as claimed in claim 1 being:- 

4-f3\4'-dinuoroanilino)-7-methoxy-6-(3-morpholinopropoxy iquinazolme: 

or a pharmaceutically-acceptable aci J-addition sail ihcrcot. 

1 3. The quinazoline derivative of the formula 1 as claimed in claim 1 beinLz:- 

4-( ?'-chloro-4'-nuoroanilino)-7-meihox>-6-( r^-nipcndinopropoxy iquinazoimc: 
or a pharmaceutically-acceptable acid-addiiion sail iher'v.-oi. 

14. The quinazoline derivative ol ihe formula 1 as claimed m claim 1 being:- 

4-(3'-chloro-4'-nuoroanilino}-7-meihoxy-(vt3-morpholmopropo\y iquinazohnc: 
or a pharmaceuiicalh'-accepiable acid-addiuon sail ihereol. 

15 The hvdrochloride salt of the quma/.olmc derivative ol ihe formula I as claimed 

clainn 14. 

10 A process lor ihe prcparaiion ol a quina/oiinc ucrixaiivc oi ihc lormula 1. or ;i 

pharmaceuticallv-acccpiablc sahihcreol'. as ciaimcd in anx .>ncol ciaim> I u. 15v^hich 
comprises. - 

(a) ihc rcaciion oi a quina/ohnc i>! ihc u^nuuia 11 
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z 




II 



wherein Z is a displaceable croup, with an aniline of the formula III 




(b) for the production of those compounds of the formula 1 u herein R' is an 
amino-substituted (2-4C )alkoxy group, the alkylation of a quinazoline deriv ative of the 
formula I wherein R' is a hydrox>' group; 

(c) for the production of those compounds of the formula I wherein R' is an 
amino-substituted (2-4C)alkoxy group, the reaction of a compound of the formula 1 wherein 
R' is a hydroxy-f2-4C)alkox\* group, or a reacii\'e derivative thereof, with an appropriate 
amine: or 

id) for the production of those compounds oi thc tormula i u iicrein R' is a 

hydroxy-ammo-i 2-4C )alkoxN- group, the reaction ol a compound of the tormula I \^•hercin R 
is a 2.3-epox\-propoxy or r>.4-epox\-buiox\' jjroup \^■^th an appropriate ainmc. 

and when a pharmaceutically-acceptable salt of a quinazoHnc dern ative of the 
t'ormula I is required it may be obtained b> reaction oi'said compound with a suitable acid 
usmg a con\'eni!onal procedure. 

17. A pharmaceutical composition which comprises a quinazoiine deriv ativ e of the 

tormula 1. or a pharmaceutically-acceptable sail thereot. a.s claimed m anv oik* o- claims 1 ii 
15 in association with a pharmaccuticallv -acceptahle diluent i^r earner 
1 8. The use of a quinazoiine dcrivaiiv e ol tite tormuia 1. or a 

pharmaccuticallv -acccpiable sail thereof. a> claimed in anv ^mk' t*: ela:m> 1 h> 1." in the 



wo 96/33980 - 48 - PCT/GB96/0()961 

manufacture of a medicament for use in the production of an anti-proliferaiive effect in a 
warm-blooded animal. 

19. A method for producing an anti-proliferative effect in a warm-blooded animal in 

need of such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative of the formula I. or a pharmaceuiicalK -acceptable sail thereof, as 
claimed in an\' one of claims 1 to 1 5. 
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